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ABSTRACT 


A movable barrier or garage door operator has a barrier drive 
for moving the movable barrier or garage door between open 
and closed positions. Motion of the barrier is detected by a 
tachometer connected to the barrier drive or by upper and 
lower barrier travel limit switches. A test is made to deter- 
mine if the barrier has been commanded to be in a closed 
state and to determine if a preselected time interval has 
elapsed following closure of the barrier. When both of those 
conditions are present and the door is moved upward with- 
out authorization an alarm signal is generated and can signal 
the barrier drive to apply a closing force. The timer prevents 
the barrier from being closed on a person or obstacle during 
normal operation and prevents injury. An obstacle detector 
also prevents unwanted closure on an obstacle. 

41 Claims, 14 Drawing Sheets 
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BARRIER OPERATOR HAVING SYSTEM 
FOR DETECTING ATTEMPTED FORCED 
ENTRY 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue specifi- 
cation; matter printed in italics indicates the additions 
made by reissue. 

This application is a continuation of application Ser. No. 
08/443,178 filed May 17, 1995, now abandoned. 

BACKGROUND OF THE INVENTION 

The invention relates, in general, to barrier operators and, 
in particular to a garage door operator including a system for 
detecting when an attempt is made to force open a closed 
garage door. 

Several garage door operator systems are available on the 
market for maintaining a garage door either in a closed or 
open position. It is clear that the systems should be relatively 
easy to use and should be able to open the door relatively 
rapidly to allow quick and easy access to the garage. In 
addition, many systems are provided which include 
detectors, pressure detectors and die like that sense when the 
garage door is being brought down and the bottom edge of 
the door comes in contact with an obstacle prior to the door 
reaching the fully closed position. These systems are impor- 
tant because they prevent the garage door from closing on 
people, pets or small objects and, therefore, prevent personal 
injury and property damage. One of the drawbacks of such 
systems, however, is that for some such systems, when the 
door has been closed, if a lifting force is applied to the door, 
or instance by an unwanted intruder grabbing the handle of 
the door and attempting to raise it by jacking the door or the 
like, some systems through a force measurement routine, 
automatically cause the door to be opened, in order to 
prevent what the garage door operator senses might be 
potential harm. Of course, if the person operating the door 
is attempting to break and enter the garage for nefarious 
purposes and it is important that while the system prevents 
harm, the system also be provided such that the door cannot 
be forced open if the operator does not want it to be and if 
no persons or property are in danger. 

A system available from the Stanley Company provides a 
garage door operator having upper travel hmit and lower 
travel limit switches associated therewith. The switches may 
be set or moved so that the limits of travel may be changed. 
In the Stanley system, for instance, if the door has reached 
a nominal closed position and the operator has its down Umit 
switch position changed, the door will actually dynamically 
track changes in the switch position and open or close 
according to switch commands. 

Mechanical systems may be available that in effect, jam 
the door closed; however, once these systems are placed in 
efifect, if a person not knowing that the door is down and 
effectively mechanically locked attempts to open the door 
the garage door operator then attempts to lift the door against 
the locking mechanism and the garage door operator may be 
inadvertently damaged thereby or, at the very least, not open 
the door because it is locked. 

What is needed then is a system which provides a sensing 
modality for a garage door or other barrier operator which, 
while maintaining all safety features to prevent personal 
injury or property damage due to unwanted closing of the 
door, nevertheless senses when an intruder attempts to open 
the door and prevents the door from being opened by a 
positive drive force provided by the garage door operator 
motor. 
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SUMMARY OF THE INVENTION 

The invention relates, in general, to a barrier system 
operator and, in particular, to a garage door operator which 

^ while having all safety features for preventing personal 
injury and property damage due to inadvertent closing of the 
garage door, nevertheless provides a positively actuated 
door closure system which prevents forcing the door once it 
has closed without having detected any objects underneath 
it. The system includes a barrier drive including an electric 
motor which may be connected to a belt, chain or screw 
drive. Means are provided for detecting motion of the 
movable barrier. These means may include a motor 
tachometer, upper and lower limit switches and the like. 
Means are also provided for detecting when a barrier com- 
mand signal has been given to the barrier drive so that when 
a door has been commanded by a radio frequency control, 
the keypad control, indoor wired control or the hke to open, 
the door may be automatically opened. The system also 
includes a storage device for storing the commanded state of 
the barrier drive which may be a microcontroller or a 
microprocessor in combination with a memory or some 
other integrated circuit device capable of storing digital or 
analog information. The commanded state is stored and is 
then compared in a comparator means with the position 
indicated by the barrier detection. In the event that the 
comparison of the barrier state signal and the barrier position 
signal indicates that the system already has been in a 
lowered position, usually for given time intervals, such as 27 
seconds and attempt is made to raise the door causing 
unwanted motion of the door when there has been no up 
command given, an alarm signal is generated which may be 
passed dirough electronic and electromechanical logic to the 
door motor causing the door motor to provide thrust to the 
door to hold the door in the closed position. 

In the alternative, the system may also provide a signal to 
operate a visual or audio alarm or to call over a telephonic 
or other wired system to a police department or to a security 
service to indicate that the system is being broken into. 

40 It is a principal object of the present invention to provide 
a barrier operator for opening and closing a movable barrier 
which includes an electronic system for detecting when 
forced entry is being attempted on the carrier and for 
preventing the barrier from being opened. 

45 Other objects of this invention will become obvious to 
one of ordinary skill in the art upon a perusal of the 
following specification and claims in light of the accompa- 
nying drawings. 

50 BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of an apparatus comprising 
a garage door operator and embodying the present invention; 

FIG. 2 is a block diagram of a portion of the head unit and 
55 associated controls of die apparatus shown in FIG. 1; 

[FIG. 3 is] FIGS. 3A-3C are a schematic diagram show- 
ing details of the circuit shown in FIG. 2; 

FIG. 4 is a flow chart of a top level flow diagram for the 
apparatus embodying the present invention; 

FIG. 5 is a flow diagram of an upper limit routine; 

FIGS. 6A and 6B are a flow diagram controlling travel 
upward; 

FIG. 7 is a flow diagram of a down limit routine; 
65 FIGS. 8 A and 8B are a flow chart of a downward or 
closing movement routine; 

FIG. 9 is a flow chart of a barrier closed routine; and 
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FIG. 10 is a flow chart of an auto-reverse time delay supplies an RF signal to the buffer amplifier 112 having an 

routine. NPN transistor 260 connected to receive the RF signal at its 

emitter 261. The NPN transistor 260 has a capacitor 262 

DETAILED DESCRIPTION OF THE connected to it for power supply isolation. The buffer 

PREFERRED EMBODIMENT 5 amplifier 112 provides a buffered radio frequency output 

signal on a lead 268. The buffered RF signal is fed to an 

Referring now to the drawings and especially to FIG. 1, input 270 which forms part of a super-regenerative receiver 

more specifically a movable barrier door operator or garage 272 having an output at a line 274 coupled to the bandpass 

door operator is generally shown therein and includes a head filter 114 which provides output to a comparator 278. The 

unit 12 mounted within a garage 14. More specifically, the bandpass filter 114 and analog- to-digital converter provide a 

head unit 12 is mounted to die ceiling of the garage 14 and digital level output signal at a lead 280 which is supplied to 

includes a rail 18 extending therefrom with a releasable an input pin P32 of an 8-bit Zilog microcontroller 282. 

trolley 20 attached having an arm 22 extending to a multiple jhe microcontroller 282 may have its mode of operation 

paneled garage door 24 positioned for movement along a controlled by a programming or learning switch 300 posi- 

pair of door rails 26 and 28. The system includes a hand-held tioned on the outside of the head unit 12 and coupled via a 

U-ansmitter unit 30 adapted to send signals to an antenna 32 302 to the P26 pin of the microconU-oUer 282. The wired 

positioned on the head unit 12 and coupled to a receiver as control panel 43 is connected via die lead 43a to input pins 

will appear hereinafter. An external control pad 34 is posi- p05 po7 The microcontroUer 282 has a 4 MHz crystal 

tioned on the outside of the garage having a plurality of 328 connected to it to provide clock signals. A force sensor 

buttons thereon and disposed to communicate via radio 339 includes a bridge circuit having a potentiometer 332 for 

frequency transmission with die antenna 32 of the head unit " setting the up force and a potentiometer 334 for setting the 

12. An optical emitter 42 is connected via a power and signal ^own force, respectively connected to inverting terminals of 

line 44 to the head unit. An optical detector 46 is connected ^ fij-gt comparator 336 and a second comparator 338. The 

via a wire 48 to the head unit 12. comparator 336 sends an up force signal over a line 339<3. 

The head unit 12 has a wired wall control panel 43 The comparator 338 sends a down force signal over die line 
connected to it via a line or wire 43a, as is shown in FIG. 2. 339/?, respectively to pins P04 and P05 of the 8-bit micro- 
More specifically, die wall conttol panel 43 is connected to controller 282. Aldiough details of die operation of the 
a charging circuit 70 and a discharging circuit 72 coupled via microcontroller in conjunction with other portions of the 
respective lines 74 and 76 to a wall contt-ol decoder 78. The circuit will be discussed hereinafter, it should be appreciated 
wall control decoder 78 decodes closures of a plurality of that the POl pin of the microcontroller is connected via a 
switches 80, 82 and 84 in the wall circuit. The wall control ' resistor 350 to a line 352 which is coupled to an NPN 
panel also includes a light emitting diode 86 connected by a transistor 354 diat controls a light relay 356 which may 
resistor 88 to the line 43^ and to ground. Switch 80 is the supply current via a lead 358 to a fight in the head unit or die 
command switch, switch 82 is die work light switch and like. Similarly, the pin POOO feeds an output signal on a line 
switch 84 is die vacation switch. Switch closures are 35 360 to a resistor 362 which biases a base of an NPN 
decoded by the wall decoder 78 which sends signals along transistor 364 to cause the transistor 364 to conduct, drawing 
lines 90 and 92 to a motor control 94 coupled via motor current through the coil of the relay an up relay 366 causing 
control lines 96 to an electric motor 98 positioned widiin die an up motor command to be sent over a line 90 to the motor 
head unit. A tachometer 100 receives a mechanical feed from 98. Finally, the P02 pin sends a signal through a line 370 to 
die motor 98 and provides feedback signals on lines 102 to a resistor 372 via a line 374 to die base of an NPN transistor 
the motor conttoUer. 376 connected to control current through a coil of a down 

The receiver unit also includes an antenna 110 coupled to conft-ol relay 378 which is coupled by one of die leads to die 

receive radio frequency signals eidier from die fixed RF motor 98 to control morion of the motor 98. 

keypad 34 or die hand-held ttansmitter 30. The RF signals Electric power is received on a hot AC line 390 and a 

are fed to a radio frequency receiver 112 where diey are 45 neutral line AC line 392 which are coupled to a transformer 

buffer amplified and suppUed to a bandpass circuit 114 393 at its primary winding 394. The AC is stepped down at 

which outputs low frequency signals in the range of 1 Hz to a secondary winding 395 and is full wave rectified by a full 

1 kHz. The low frequency signals are fed to an analog-to- wave recrifier 3%. It may be appreciated diat, in die 

digital converter 116 that sends digirized code signals to a alternative, a half wave rectifier may also be used, 

radio conttoUer 118. The radio controller 118 is also con- 50 A plurality of filter capacitors 398 receive die full wave 

nected to receive signals from a non-volatile memory 120 rectified fluctuating voltage and remove some transients 

over a non- volatile memory bus 122 and to communicate via from the voltage supplying a voltage with reduced fluctua- 

lines 124 and 126 with die motor controller 94. A timer 128 tion to an input of a voltage regulator 400. The voltage 

is also provided, coupled via lines 130 with the radio regulator 400 produces a 5-volt output signal available at a 

controller, a line 132 with the motor contt-oller and a line 134 55 lead 402 for use in other portions of the circuit, 

with the wall control decoder 78. A barrier travel limit Referring now to FIG. 4, a top level routine is shown 

detection device 190 includes an up limit detector 190a and dierein which is entered every two milliseconds upon at 

a down limit detector 190^? diat sends signals to pins P20 and timing interrupt in a step 500. The routine dien enters a 

P21 of the microcontroller 282 (as depicted in FIG. 3b), The variety of other routines depending upon die value of a state 

obstacle detector comprising the emitter 42 and detector 46 60 number. When the state number is 2 an upper limit routine 

send signals to pins P03 and P30 of die microcontroller 282 is entered in a step 502. If the state number is 1, a traveling 

(as depicted in FIG. 3b} indicating when an obstacle is up routine is entered in a state 504. If die state is 5, a down 

blocking the path of die door. limit routine is entered in a step 506. If the state is 4, a 

Referring now to FIG. 3, the system shown in FIG. 3 is traveling down routine is entered in a step 508. If die state 

shown dierein widi the antenna 110 coupled to a reactive 65 is 6, a barrier halt or stopped in middle routine is entered in 

divider network 250, comprised of a pair of series connected a step 510. If die state is 0, an auto-reverse time delay routine 

inductances 252 and 254 and capacitors 256 and 258, which is entered in a step 512, When any of the aforementioned 
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routines 502 through 512 are exited, a return step 514 is 
entered and other portions of code not pertinent to this 
invention are executed. 

In the event that the state equals 2, the routine 502 is 
entered as may best be seen in FIG. 5 wherein the upper limit 
switch has indicated that the door has reached the upper end 
of its authorized travel, the motor is switched off and a 
watchdog timer is started in a step 514. The work light 
command flag is set in step 516 to toggle the work light on. 
In a step 518, a radio command or wall control command 
flag is tested for and, if set, the state is set to 4. In a step 520, 
the routine is exited and return is switched to the step 514. 
In the event that the state has been set equal to 4, in step 518 
at the next 2 millisecond interval, control is transferred to the 
routine 508. 

In the event that the state has been set equal to 1, control 
is transferred to a barrier traveling up or a barrier opening 
routine shown in FIGS. 6A and 6B. In a step 522, the work 
light is turned on and in the event that the light was off, a 
delay of 40 milliseconds is then provided to turn on the up 
motor output, the down motor output is turned off and the 
hold door closed flag is cleared. In a step 524, after a start 
up delay of 1 second the rpm period of the tachometer is 
tested against the look up force and if the rpm period is too 
brief, a state is set to indicate that the door has stopped in 
mid travel. In a step 526, a test is made to determine whether 
the one second timer has exceeded one second and whether 
the rpm period is below the set force limit indicating that the 
door has been halted in an unwanted manner. If it is not, 
control is transferred to a step 528 wherein the state variable 
is set to 6, following which the routine is exited in a step 530. 
In the event that the decision in step 526 is positive, the up 
hmit input is tested. If the voltage is low, it is increased. If 
it is high, the debounce is decreased. Control is then trans- 
ferred to a test step 532 to test whether the limit debounce 
is greater than 24 milliseconds. If it is, the state is set equal 
to 2 in a step 534 and the routine is exited in a step 536, If 
the limit debounce is less than 24 milliseconds, control is 
transferred to a step 540 where a 27 second time out is 
decremented and tested for. If the time out is zero, the state 
is set as indicating that the door has stopped in mid travel. 
A step 542 is executed to test for either a radio or wall 
control command flag having been set and, if so, the state is 
set as stop in mid travel. The routine is then executed in a 
step 544. 

In the event that the state has been set equal to 5, a routine 
506 to handle down limits, as shown in FIG. 7, is entered. 
In a step 550, a hold door closed flag is tested to determine 
whether it is set or not. If it is not set, control is transferred 
to a step 552 to determine whether the 27 seconds timer has 
timed out following the down limit having been set, indi- 
cating that the door has safely closed and did not contact an 
obstruction or obstacle. In the event that the hold door closed 
flag has been set, as tested for in step 550, control is 
transferred to a step 554 testing whether the down limit 
indicates the door is open and whether the motor has been 
given enough current or turned on long enough to provide 10 
rpm pulses. In the event that the 27 second clock has not 
been timed out as indicated by step 552, control is trans- 
ferred to a step 556, switching the motor ofif, and starting a 
watchdog timer. Control is then transferred to a step 558 to 
determine if the work light command flag has been set and, 
if it has, the work light is toggled. Control is then transferred 
to a step 560, testing for whether there is a radio command 
or wall control command flag. If so, the state is set equal to 
1 and the routine is exited in a return step 562. In the event 
that the down limit does not indicate that the door is open 
and the motor has been turned enough to give 10 rpm pulses, 
control is transferred to a step 564 setting the state equal to 
4 and setting the hold door closed flag. The state equal 4 


indicates that the door is to be traveling down, thereby 
causing the barrier to close after the 27 second limit has 
timed out. 

In the event the state has been set equal to 4 to command 
5 the door to travel down, the routine 508 is entered as shown 
in FIGS. 8 A and 8B. In a step 570, the work light is turned 
on, and if the light had previously been ofi", a delay of 40 
milliseconds occurs following which down motor output is 
turned on and the up motor output is turned off, the watch- 
dog is also started. In a step 572, a test is made to determine 

10 whether the 1 second timer has exceeded 1 second and 
whether the rpm period is indicative of a force limit having 
been exceeded. If so, indicating that the door is stalled on an 
obstacle, control is transferred to a step 574, setting a state 
equal to zero and the routine is exited in a step 576. If the 
door has not been indicated to be stalled by the step 572, 
control is transferred to a step 578 testing the status of the 
down limit input. If it is low, the debounce is increased. If 
it is high, the debounce is decreased. In a step 580, the limit 
debounce is tested to determine whether it is greater than or 
equal to 24 milliseconds. If it is, the state is set equal to 5 in 

20 a step 582 and the routine is exited in a step 584. If it is not, 
the 27 second time out is decremented and tested to deter- 
mine if it is zero. If it is zero, the state is set equal to zero 
in a step 586. In a step 588, a test is made to determine 
whether the radio or wall control command flag has been set 

25 and, if so, the state is then set equal to 6. In a step 590, as 
shown in FIG. 8B, the timer associated with the optical 
detector is tested to determine whetiier it is greater than 10 
milliseconds and, if it is, indicating tiiat an obstacle is 
blocking the light path, the state is set equal to zero to cause 
the auto-reverse routine 512 to be entered following exiting 
from this routine. It will be entered on the next interrupt 
which is in less than 2 milliseconds. Control is then trans- 
ferred to a step 592, testing whether the motor speed 
indicated that the door had been forced upward. If it is not 
the routine is exited in a step 594. If the rpm sensing 
indicates that the door has been forced upward, a test is made 
in the step 596 to determine if the command is still valid, 
indicating the door is to move upward. If it is not, control is 
transferred to a step 598 setting the state equal to zero which 
will cause the door to auto reverse and move down. Control 

40 is then transferred to a step 600 exiting the routine. 

In the event that the state has been set equal to 6, the 
routine 510 shown in FIG. 9 is entered. A test is made to 
determine whether the motor motion indicates that the door 
has been forced upward. If so, a flag is set to turn off the light 

45 and the electric motor is switched off and die watchdog is 
started. If the worklight command flag has been set in a step 
604, the work light is then toggled. In a step 606, a test is 
made to determine whether the radio command or wall 
control command flag has been set and, if it has, the state is 

5Q then set equal to 4 which will cause entry of die traveling 
down routine 508. The routine is then exited in a step 608. 

In the event that the state has been set equal to zero 
indicating that an auto reverse is to be commanded, the 
routine 512 is entered in a step 620, the motor is turned off 
and a watchdog timer is started. In die step 622, the delay 
timer is decreased and if 0.5 seconds has expired, the state 
is set equal to 1 to cause the door to travel upward on the 
next 2 millisecond interrupt. In a step 624, a test is made for 
the radio command or wall control command flag being set. 
If it has, the stopped in middle routine 510 will be entered 

60 on the next interrupt. The routine 512 is then exited in a step 
626. 

While there has been illustrated and described a particular 
embodiment of the present invention, it will be appreciated 
that numerous changes and modifications will occur to those 
65 skilled in die art, and it is intended in the appended claims 
to cover all those changes and modifications which fall 
widiin the true spirit and scope of the present invention. 
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NON-VOL MEMORY MAP 


00 A1 

01 AT 

02 K2 

03 A2 
W A3 

05 A3 

06 A4 

07 A4 

08 AS 

09 A5 
OA A6 
OB A6 
OC A7 
OD A7 
OE AS 
OF A8 

10 A9 
n A9 

12 AlO 

13 A10 

14 All 

15 Alt 

16 A12 

17 A12 
16 B 
19 B 
lA C 
IB C 


1C CYCLE COUNTTER 1ST 16 BITS 
10 CYCLE COUNTER 2ND 16 BfTS 
IE VACATION FLAG 

A MEMORY ADDRESS LAST WRrTTEN 


IF 
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20-2F CPERATrON BACK TRACK 
30-3F FORCE BACK TRACE 


RS232 DATA 


INPUT 
30H 


33H 

34H 

3SH 

36H 

37H 
38H 


OUTPL/T 
SWITCH STATUS 


XXXXXXXO 
XXXXXXXl 

xxxxxxox 
xxxxxxu 
xxxxxoxx 
xxxxxixx 
xxxxoxxx 

XXXXIXXX 
XXXOXXXX 
XXXIXXXX 


UP LIMIT OPEN 
UP LIMIT CLOSED 
DOWN LIMIT OPEN 
DOWN LIMIT CLOSED 
COMMAND OPEN 
COMMAND CLOSED 
WORKLIGHT OPEN 
WORKLIGHT CLOSED 
VACATION OPEN 
VACATION CLOSED 


SYSTEM STATUS 

XXXXSSSS STATE DATA 

XXXOXXXX NOT IN LEARN MODE 

XXXIXXXX IN LEARN MODE 

XXOXXXXX NOT IN VACATION MODE 

XXIXXXXX IN VACATION MODE 

XOXXXXXX LIGHT OFF 

XIXXXXXX LIGHT ON 

OXXXXXXX AOBS OK 

IXXXXXXX AOBS ERROR 

RPM PERIOD 
RETURNED HIGH BYTE 
RETURNED LOW BYTE 

FORCE 

RETURNED DOWN FORCE 
RETURNED UP FORCE' 

RADIO MEMORY CODES PAGE 00 
32 BYTES 

RADIO MEMORY COOES PAGE 10 
32 BYTES 

OPERATION HISTORY PAGE 20 
32 BYTES 

FORCE HISTORY PAGE 30 

MEMORY TEST AND ERASE ALLM 

00 OK 
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39H 


SET PROGRAM MODE 


REASON 

00 COMMAND 

10 RADIO COMMAND 

20 FORCE 

30 AUX OBS 

40 A REVERSE DELAY 

50 LIMIT 

60 EARLY LIMIT 

70 MOTOR MAX TIME, TIME OUT 

80 MOTOR COMMANDED OFF RPM CAUSING AREV 

90 DOWN L. ^IT WITH COMMAND HELD 

AO DOWN LIMIT WITH THE RADIO HELD 

BO RELEASE OF COMMAND OR RADIO AFTER A FORCED 

UP MOTOR ON DUE TO RPM PULSE WIThG MOTOR OFF 


STATE 


00 AUTOREVERSE DELAY 

01 TRAVELING UP DIRECTION 

02 AT THE UP LIMIT AND STOPED 

03 ERROR RESET 

04 TRAVELING DOWN DIRECTION 

05 AT THE DOWN LIMIT 

06 STOPPED IN MID TRAVEL 


DIAG 


1) AOBS SHORTED 

2) AOBS OPEN f MISS ALIGNED 

3) COMMAND SHORTED 

4) PROTECTOR INTERMITTENEMT 

5) CALL DEALER 

A) NO RPM IN THE FIRST SECOND . 

B) RPM FORCED A REVERSE 
C) 


DOG2 


DOG 2 IS A SECONDARY WATCHDOG USED TO 

RESET THE SYSTEM IF THE LOWEST LEVEL 'MAINLOOP- 

IS NOT REACHED WfTHIN A 3 SECOND 
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EQUATE STATEMENTS 


cf>ecK sum value 
7lMER_0 
TIMER 0 EN 
T1M£r"i~EN 

MOTOR_HI 

M0T0R_L0 

PWM_CHARGe 

PWM_DISCHARGE 

LfGKT 

light_on 

MOTOR UP 

MOTOR-ON 

DN_L)MiT 

UP_L)MIT 

DiS SW 

COlS SW 

SWITCHES 

CHARGE_SW 

CCHARGE_SW 

PWM_HI 

COMPARATORS 

DOWN_COMP 

UF COMP 

PWM DIS 

P01M~INIT 

P2M_rNIT 

P3M INIT 

P01S_INIT 

P2S_INIT 

P3S_INIT 

FLASH 
WORKLtGHT 

COM_CHARGE 
WORK CHARGE 
VAC_CHARGE 

COM DIS 
WORK DIS 

vac_dTs 

CMD TEST 
WL TEST 
VAC TEST 
CHARGE 

AUTO REV 
UP_DtRECTlON 
UP POSITION 
DN_DIRECTI0N 


.equ 09AH 

• EOU 10H 

• EOU 03H 
.EQU OCH 

.£0U 034H 

.EOU OBCH 

.EQU OOH 

•EQU 01 H 

.EOU OFFH 

.EQU 02H 

EQU 01 H 

•EOU 04H 

EOU 02H 

.EOU 01H 

■ EQU 10000000B 

.£Qu oniiniB 

EOU 01000000B 

■ EQU 00100000B 
EQU IIOintlB 
EQU 10H 

• EOU 30H 

EQU 20H 

.EOU 10H 

EQU 20H 

•EOU 01000100B 

.EOU OliOOOilB 

EQU OOOOOOtlB 

.EQU 0000001 OB 

EQU 10000011 B 

.EOU OOOOOOOOB 

EQU OFFH 
EQU 02H 

.EOU 2 
.EQU 20 
.EOU 80 

.EOU 01 
.EOU 04 
■EOU 24 

EQU 00 

.EQU 01 

.EOU 02 

.EQU 03 

.EQU OOH 

• EOU 01H 

.EOU 02H 

.EQU 04H 


; set mod« pOO-p03 out pO4-p07in 

; port3 p30-p33 mput ANALOG mode 
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:::} position 

STOP 
CMD SW 
LIGHT SW 
VAC SW 


EOU C5H 

EQU 0€H 

,EOU 01H 

EQU 02H 

.EQU 04H 


PERIODS 


LtMlT COUNTT 

.EOU 

OFH 

AUTO_HI 

EOU 

OOH 

AUTO LO 

.EOU 

0F4H 

MIN COUm" 

.EQU 

04H 

TOTAL PWM COUNfT 

.EQU 

03FH 

Flash hi 

.EQU 

OOH 

FLASH i.0 

.EQU 

07AH 

SET TIME HI 

.EQU 

02H 

SET T)ME~LO 

.EQU 

02H 

SET TIME PRE 

.EOU 

OFBH 

ONE SEC 

.EQU 

0F4H 

CMD MAKE 

.EQU 

80 

CMD~BREAK 

.£QU 

(2S5D^8D) 

LIGHT MAKE 

•EQU 

8D 

ught'break 

.EQU 

(255D-8D) 

VAC MAKE OUT 

• EQU 

4D 

VAC_8REAK_0aT 

EOU 

(255D-4D) 

VAC_MAKE IN 

.EQU 

2D 

VAC_BREAK_IN 

EQU 

(255D-2D) 

VAC DEL 

EOU 

60 

CWO DEL EX 

.EQU 

4D 

VAC DEL EX 

• EQU 

SOD 


. limil debounce 1 w^ay 32mS 
- : aiilo rev timer .5 sec 

: pwm start point 

; pwm end ■ star. 4*lolat-l 

; .25 sec flash 

4.5 MIN 
4.SMIN 
4.5 MIN 

WITH A /2 IN FRONfT 

; cyde count 'lOmS 

; cycle count •ilmS 

: cycle count •lOOmS 


PREDEFINED REG 


SP 

.OQU 

255 

; stack pointer 

RP 

.equ 

253 

; register pointer 

.Flags 

.•qu 

2S2 

: cpu flags 

IMR 

.e<ju 

251 

; tntemjpt mask reg 

IRQ 

.•qu 

250 

: interrupt request 

(PR 

.equ 

249 

; interrupt priority 

.POtM 

.equ 

248 

: port 0 mods 

,P3M 

.•QU 

247 

; port 3 mode 

.P2M 

.equ 

246 

; port 2 mode 

.PREO 

.e<^j 

245 

: prescater (or timer 0 

.TO 

equ 

244 

: timer 0 

.PRE! 

.equ 

243 

; prescater tor timer 1 

.Ti 

,equ 

242 

; timer 1 

JMR 

.equ 

241 

; timer mode 

:P3 

.equ 

3 

-.ports 
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.P2 

:P0 


.equ 


ALL_ON,[MR .equ OOMiioib 
RETURN„tMR .equ 00011101b 

GLOBAL REGISTERS 


; port 2 
; poh 0 

; (urn on ini lor timers rpm auxobs radio 
: return on the (MR 


STATE 

PWM_STATUS 
PWM~OFF 
AUTO DELAY HI 
AUTO_DELAY~LO 
AUTO delay" 

motor_timer hi 
motor_timerIlo 
motor_timer 

LIGHT.TIMER HI 
LIGHT TIMER~LO 
LtGHT_TIMER* 

PRE LIGHT 
SW_DATA 
0NEP2 
LAST CMD 


BCODEFLAG 

RPMONES 
RPMCLEAR 
FAR6VFLAG 


FLASH FLAG 
FLASH, DELAY HI 
FLASH DELAY~LO 
FLASH delay" 

flash_counter 

REASON 


•ECU 04H 


• EOU 05H 

.EOU 06H 

EOU 07H 

.EOU OSH 

.EQU 09H 

.EOU OBH 

.EOU OAH 

.EOU OBH 

.EOU CAN 

.EOU OCH 

.EOU ODH 

•EQU OCH 

EQU OFH 

EOU 10H 

.EOU 11H 

.EOU 12H 


•EOU 13H 

■ EQU 14H 

.EOU 15H 

.EQU 16H 


EQU 17H 

.EOU 18H 

.EOU 19H 

.ECU 18H 

.EQU 1AH 

.EOU IBH 


: CMD TEST 00 
; WL_fEST 01 
;VAC TEST 02 
; CHARGE_03 

: state register 


; 1.2 SEC TIMER TICK .125 
: LAST COMMAND FROM 
; - 55 WALL CONTTROL 
; - 00 RADIO 
; e CODE FLAG 
:77- bcode 

: RPM PULSE ONE SECOND DISABLE 
: RPM PULSE CLEAR AND TEST TIMER 
; RPM FORCED AREV FLAG 
; 88H FOR A FORCED REVERSE 


00 COMMAND 

10 RADIO COMMAND 

:20 FORCE 

30 AUXOBS 

40 AUTORE VERSE DELAY TIMEOUT 

50 LiMrr 

60 EARLY LIMrr 

70 MOTOR MAX TIME OUT 

80 FORCED AREV FROM RPM 

90 CLOSED WITH COMMAND HELD 
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LIGHT FLAG 
CMD DEB 
LIGHT DEB 
VAC DEB 


EOU ICH 

EQU IDH 

.EQU 1EH 

.EQU IFH 


:A0 CLOSED WITH THE RADIO HELC 


TIMER_GROUP 

EQU 

20H 


sw_ad(*'ess_hi 

equ 

to 


sw_ad(lress_lo 

equ 

rl 


s»v_ac»c^ess 

■equ 

rrO 


l_ad<Jfess_hi 

equ 

r2 


i_a(>dress_io 

equ 

r3- 


l_addres5 

.equ 

1(2 


swrtch_(j«lay 

eqii 

r4 


limit 

•&qu 

r5 


obs count 

equ 

r€ 


r^232do 

.equ 

r7 


rs232di 

.equ 

rS 


rscommand 

equ 

jS 


rs232docounl 

.equ 

no 


f5232dicount 

.equ 

m 


rs232odQlay 

.equ 

rl2 


rs232Kletay 

.equ 

fi3 


rs232ccounl 

.equ 

r14 


re232pa9e 

.equ 

rIS 


SWITCH DELAV 

EQU 

TIMER 

.GROUPS 

LIMIT 

.EQU 

timer' 

GROUP+5 

OBS COUNT 

EQU 

timer' 

GROUP -k6 

RS232DO 

.EQU 

timer' 

GROUP*? 

RS232D) 

•EQU 

timer' 

GROUP*© 

RSCOMMAND 

.EOU 

timer 

GROUP+9 

RS232DOCOUr>n- 

.EQU 

timer' 

GROUP»10 

RS232DICOUNT 

.EQU 

timer' 

GR0UP*11 

RS2320DEUVY 

.EQU 

timer' 

GROUP+12 

RS232IDELAY 

.EQU 

timer 

GROUP* 13 

RS232CCOUNrr 

.EQU 

timer 

GROUP+W 

RS232PAGE 

.EQU 

timer 

GROUP* 15 


. LEARN EE GRf *UP FOR LOOPS ECT 


LEARNEE_GRP 

temph 

TEMPL 
TEMP 
LEARNDB 
LEARhTT 
EfUSET 
MTEMPH 
MTEMPL 
MTEMP 
SERIAL 
ADDRESS 


.equ 
■equ 
.equ 
.equ 
ec^ 
equ 
.equ 
•equ 
.equ 
.equ 
.equ 


.equ 30H 

learnee_grp 
learnee grp*1 
learnee'grp*2 

LEARNEE GRP>3 
LEARNEE GRP-H4 
LEARNEE_GRP+5 
LEAHNEE_GRP+€ 
LEARNEE GflP+7 
LEARNEE_GRP+« 
LEARNEE GRP*9 
LEARNEE GRP+10 


; team ctobounoer 
: learn timer 
; erase timer 
; memory temp 


; memofy temp 

; serial data to and from nonvol memory 
; address lor the serial rtonvd memory 
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TCEXT 

equ 

LEARrJEE 

GRP^ll 

T4MS 

.equ 

LEARNEE 

GRP*12 

T125MS 

equ 

LEARNEE 

GRP+13 

22WIN 

.equ 

LEARNEE* 

GRP*t4 

SKIPRADIO 

.equ 

LEARNEE_GRP*15 

lemph 

.equ 

fO 


tempi 

.equ 

rl 


temp 

.equ 

f2 


learrKlb 

equ 



leami 

.equ 

r4 


eraset 

.equ 

rS 


mtemph 

.equ 

f6 


mtempi 

.equ 

f7 


mtemp 

.equ 

f8 


sena) 

.equ 

r9 


address 

.equ 

flO 


tOexl 

.•qu 

m 


14ms 

equ 

rl2 


t125ms 

.equ 

rl3 


zzwin 

equ 

r14 


skipradio 

equ 

rl5 



. timer 0 extend decremented every TO ini 

; A mS counter 

. i25mS counter 

; radio 00 cocle window 

; flag to skip the radio read and write if 

; learn or vacation are talking to n 


: learn de bouncer 
; learn timer 
; erase timer 
; memory lernp 
: memory temp 
; memory lamp 

; serial data to and (rom nonvol memory 
; address lor the sena) fwnvol memory 
; timer 0 evieno decremented every TO int 
; 4 mS counter 
: 125mS counter 

: (lag to skip the radio read and write H 
; learn or vacation are talking to it 


PWM_GROUP 
dnlorce 
uptorce 
up_1orce_hi 

up_torce 

dn_lorce_hi 

dnjorce^kj 

dn_lorce 

loroe_add_hi 

loroe_add_lo 

lorce_a<Jd" 

upjemp 

dnjemp 

puisewtdlh 

pwm_counI 

DNFORCE 

UPFORCE 

AOBSTEST 

FAUUTTIME 

UP_FOnCE_HI 

up_force lo 
dn_force hi 
dn_force"lo 
pulsewidtm 

PWM COUMT 

AOBSF 

FAULTCODE 


.EQU 

40H 

•equ 

rO 

.equ 

rl 

.equ 

r4 

.equ 

rS 

.equ 

rT4 

equ 

r6 

.equ 

r7 

.equ 

rT6 

.equ 

rfl 

equ 


equ 

rrS 

.equ 

no 

-equ 

nt 

.oqu 

r12 

.equ 

rl3 

-equ 

40H 

.equ 

41H 

.equ 

42H 

.equ 

43H 

.equ 

44H 


45H 

.equ 

46H 

.equ 

47H 

.equ 

4CH 

.equ 

4DH 

.equ 

4EM 

■•qu 

4FH 
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aPw_GROUP 

.ECU 

50H 

stackreason 

.equ 

fO 

stackllag 

equ 

rl 

fpm_iemp_hi 

.equ 

i2 

rpmjemp_k) 

,equ 

r3 

rpfn_past_hi 

.equ 

r4 

rpm_pa5l_to 

.equ 

f5 

rprn _past 

.equ 

rr4 

rpm_penod_hi 

.eq^j 

r6 

rpfn_period_lo 

.equ 

f7 

rpm_pGrtod 

equ 

rT€ 

rpm_coun1 

.equ 

r8 

rpm_ditt_hi 

.equ 

r9 

rpmdittjo 

.equ 

no 

rpfr._2past_hi 

equ 

rtl 

rpm_2pasJ_lo 

.equ 

r12 

fpm_set_(Jit1_hi 

.equ 

r13 

rpm_set_dtl_to 

.equ 

n4 

rpmjime_OLrt 

.equ 

rl5 

STACKREASON 

.EOU 

RPM GROUP+0 

STACKFLAG 

.EOU 

rpm"group+i 

RPM TEMP Ml 

.EQU 

RPM GR0UP*2 

RPM TEMP LO 

.EOU 

RPM GROUP+3 

RPM>AST ~HI 

.EQU 

RPM GROUP*-! 

RPM PAST LO 

.EOU 

RPM GROUP+5 

RPM*PERlOD HI 

.EOU 

RPM"gROUP46 

RPm'pERIOD LO 

.EQU 

rpmIgroupw 

RPM COUNfT 

.EOU 

RPM GR0UP*8 

RPM DiFF HI 

.EQU 

RPM GR0UP-t9 

RPM DIFF~LO 

■ EOU 

RPM GROUP+10 

RPM 2PAST HI 

• EQU 

RPM GROUP* 11 

RPM 2PAST LO 

.EQU 

RPM"GR0UP*12 

RPM SET OIFF HI 

.EOU 

RPM GR0UP*13 

RPM SET DIFF LO 

.EQU 

RPM GROUP+14 

RPM TIME oof 

.EQU 

RPm'gROUP+15 


, RADIO GROUP 


.equ 

60H 


.e<^i 

RADIO GRP 

: radio temp storaoe 

.equ 

RADIO GRP+l 

; radio (amp storage high 

.equ 

RADIO*GRP+2 

; radio temp storage low 


RADIO GRP+3 

: radio active time high byte 


radio""grp*4 

; radio active time low t^e 

.e<»j 

RADIO GRP*5 

; radio inactive time tugh 

.equ 

RADIO GRP*6 

; radio inactive time low byte 

.equ 

raoio'grp*? 

; ratio past time high byte 

.equ 

RADI0"GRP+e 

; racfeo past time low byle . 

.equ 

RADIO GRP+9 

; 3 mS code storage higt^ byte 
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.equ 
.equ 

.equ 
-equ 
equ 
.equ 
equ 
.equ 
•equ 
equ 
.equ 
•equ 
.equ 
equ 
.equ 
.equ 
.equ 
.equ 
.equ 
.equ 


RAD:C3L 
RADiOlH 
RADJOlL 
KADlOC 
R TIM EDM 
RTlMEDL 
rtemp 
riemph 
rtemp I 
nimeah 
nimeai 

mmeih 
rtimeil 
rtiiTieph 
rtirr.eot 
radio 3 
radto3t 
radio lh 
radio li 
racHoc 
riimedh 
rttmed! 

CHECK_GRP 

check^sum 

rom_daia 

iest_adr_hi 

lest_adrjo 

lesi adr" 

CHECK SUM 

ROM DATA 

AUXLEARNSW 

RRTO 

RPM ACOUISTT 

RSCCOUNTT 

RSSTART 

RADIO CMD 
R^DEAD TIME 
FAULT 


VACFUVG 

VACFLASH 

VACCHANGE 

TASKSWITCH 

FORCE (GNOUE 

FORCE>RE 

SDiSABUE 

PRADI03H 

PRADI03L 

PRADlOlH 

PRADIOIL 

RTO 

RFLAG 

RINFILTER 


RAOlO_GRP-10 

RADIO_GRP*n 

RADIO GRP*12 

RADIO GRP*13 

RADIO GRPtU 

RADtO^GRP^IS 

CO 

ri 

r2 

r3 

t4 

rS 

r€ 

r7 

re - 

no 
ni 
rl2 
f13 
r^4 
ns 


.©qu 
.equ 
.equ 
.equ 
.equ 
.equ 
.equ 
.equ 
.equ 
.equ 
.equ 
.equ 


.•qu 
equ 

.oqu 
.equ 
•equ 
.equ 
.equ 
••qu 


.equ 
.equ 
.equ 


, 3 .TiS coxte storage low b;ie 
: 1 fnS code storage high b/le 
; 1 mS code storage low byle 
: radio word count 

: radio ditterence ol active and inactive 

; radio diHererKe 

: radio temp storage 

; radio temp storage high 

; radio temp storage low 

: radio active lime high byte 

: radio active time low byte 

; radio inactive time high byte 

: radio inactive time low byte 

: ra^io past time high byte 

: radio past time low byte 

: 3 mS code storage high byte 

: 3 mS code storage low byte 

: 1 mS code storage high byte 

; 1 mS code storage low byte 

; radio word count 

; radio difference ot active and inactive 
: radio drtterence 


70H 
fO 
fl 
f2 
r3 
rT2 

CHECK GRP^O 
CHECK GRP+1 
CHECK GRP+2 
CHECK GRP+3 


; check sum pointer 


74H 

75H 
-equ 76H 

.equ 77H 
.equ 7eH 
.equ 79H 


check sum reg tor por 
data read 


7AH 
7BH 
7CH 
7DH 
7EH 
7FH 
BOH 
81 H 

esH 

83H 
B4H 
ftSH 
B6H 
BTH 


: to test lor active rpm 
; rs232 byte counter 
: r5232 start flag 

: rado oommarxl 


; VACATION mode flag 


; system disable timer 
: 3 mS code storage high byte 
: 3 mS code storage low byte 
: 1 mS code storage Ngh byte 
: 1 mS oo<le storage low byte 
: radio time out ' 
; radio flags 
: radio input (iNer 
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LIGHTiS 
0002 

FAOLTFLAG 

MOTDEL 

LIGKTS 

DcUYC 

COUNTER 

BACKUP.GRP 
ForoedDown 
BRPW_COUNT 
BRPM TiME OUT 
BFORCE IGNORE 
BAUTC DELAY HI 
BAUTO DELAY'lO 

bauto"delav' 

BCMD DEB 
BSTATE 


equ 
equ 
equ 
.equ 
equ 
equ 
equ 

equ 
equ 
equ 
equ 
equ 
equ 
equ 
equ 
equ 
equ 


88H 
SSH 
eBH 
8CH 
8DH 
eEH 
8FH 

&0H 

BACKUP 

backup" 
backup' 
backup' 
backup 
backup 
backup' 
backup 
backup 


, he hi timer for IsecofKl flash 

: second watchdog 

: flag tor fault bhnk slops radio blinK 

. motor time delay 

: ligrif state 

; tor the time delay (of command 
: delay counter 


GRP 

GRP*2 
GRP+3 
GRP*4 
GRP+5 
GRP*4 
GRP*6 
GRP*7 


STACKTOP 

equ 

238 

: start ot the stack 

stackend 

.equ 

oaoh 

: end of the stack 

:P3 

equ 

3 

;port 3 

;P£ 

■equ 

2 

; pod 2 

PQ 

equ 

0 

; pofto 

nS2320S 

.equ 

OlOOOOOOB 

; RS232 output bit set 

RS2320C 

equ 

10111111B 

; RS232 output bit dear 

RS2320P 

equ 

P3 

: R&232 output port 

RS232IP 

equ 

P2 

: RS232 input port 

RS2321M 

.equ 

00100000B 

: RS232 mask 

CSh 

equ 

OOOIOOOOB 

; chip select high for the 93o46 

csl 

.equ 

l11011tlB 

; cNp select tow tor 93c46 

ctoctth 

.equ 

00001 OOOB 

; dock high for 93c46 

clock! 

.equ 

111101118 

; dock low lor 93c46 

boh 

.equ 

000001 OOB 

; data out high tor 93o46 

dot 

,equ 

innoiiB 

: data out low tor g3c46 

ledh 

.equ 

100000008 

; turn the led pin high *on* 

led! 

.equ 

otniins' 

; turn the led pin low 'off* 

psmasK 

•qu 

OlOOOOOOB 

; mask lew tt»e program swllch 

csporl 

equ 

P2 

: chip setect port 

diopofi 

.equ 

P2 

: data i/o port 

cfkpoi 

equ 

P2 

: dock port 

ledport 

.equ 

P2 

;ledport 

pspon 

.equ 

P2 

; program switch port 

watchdog.group .eou ofh 


peon 


.equ rO 


smr 


.»qu r1i 


wOUtnt 


.equ r15 



maoo 
.byte 5th 
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F_5 .A'Oid 10F8H 

F_6: .wo(d mSH 

F~7, .word 1134H 

F_8: word n52H 

F_9; .word n68H 

F 10 wOfC 117DH 

FJ1: .woid n93H 

F_12: .word nSFH 

F_13; .wofd 11ABH 

F_14: .word 11B7H 

F_15: .word 11C3H 

F 16 .word IICFH 

F_17: .word IIDFH 

F_18. word nE8H 

F_tS' .word tlF4H 

F_20 .word t200H 

F_2l; word 120CH 

F_22; word 1218H 

F_23; .word 1224H 

F_24: .word t230H 

F_25: word 123CH 

F_26: word 1248H 

F_27: word 1254H 

F_2e: word 1260H 

F 29: word 126CH 

F_30: word 1276H 

F_31; .word 12S4H 

F_32; word 1291H 

F_33. -word 129DH 

F_34: word 12BBH 

F,35: .word 12D9H 

F_36: wofO 12F7H 

F_37. word 1315H 

F_38. .word 1333H 

F_39 .word 1352H 

F_40. .word 1370H 

F_41: .word 138EH 

F_42 word 13ACH 

F_43. word 13CAH 

F_44: .word 1407H 

F_45: .word 1443H 

F_46: .word 147FH 

F_47, word 14BCH 

F_48; .vwsrd l4FeH 

F_4S .word 1534H 

F_50: .word 1571H 

F_51: word 15E9H 

F_52: .word 1626H 

F_53: .word 169EH 

F_54: .word 1717H 

F_55: .word 17D5H 

F,56: .word 1951 H 

F_57 .word 1B80H 

f_S8 .word 1EB6H 

F_59. .word 223EH 

F_60 .word 26B4H 
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F 61. 
F 62 
F 63 
F 64: 


.word 
.word 
.word 
.word 


2BE9H 
31DDH 
38eEH 
388 EH 


RS232 DATA ROLTTINES 


enter rs232 start with word to output in fs232clo 


RS2320START; 


pusn 
srp 

Clf 

Id 
dr 
and 


rriMER GROUP 

RSSTART 

rs232odelay.«6d 

rs232docounl 

RS2320P.#RS2a2OC 

NORSOUT 


: save the rp 

; set the group pointer 

: one shot 

; set the time delay to 3. mS 
; Stan with the counter at 0 
; clear the output 


RS2320UTPUT: 


RS232R; 


RS232SET: 
SETTIME; 


NORSOUT: 
RS232INPyT; 


CP 

RSSTART,#OFFH 

\f 

2.RS2320START 

push 

rp 

srp 

#TIMER_GR0UP 


rs232clooount.#tld 

if 

nz.RS232R 

Of 

RS2320P.#RS232OS 

JR 

NORSOUT 

djn2 

rs2 32od«la y . NORSOLTT 

inc 

rs232docount 

set 


rrc 

rs23ado 


C.RS232SET 

ar^ 

RS2320P.#HS2320C 

jr 

SETTlME 

or 

RS2320PJRS2320S „ 

Id 

rs232ode4ay.»6d 

tm 

r^32docounl.«00000001 b 

i' 

z, NORSOUT 

Id 

rs232odelay.#7d 

op 

rs232dcoun(,«0FFH 

i' 

nz.RECElVlNG 

tm 

RS232iP.tRS232IM 


ru.NORStN 

dr 

rB232dicount 

Id 

rs232idelaY.#3 


; test for the start flag 


; save the rp 

; set the group pointer 

: test tor last 

: set the output icf e 


; cyde oount time delay 

; set the count lor the next cyde 

: s«l the carry nag lor stop bits 

; S«t data into the carry 

: if the bit is high then set 

; dear the output 

; tind the delay time 

; set the output 

: set me data output delay 
: test tor odd words 
: if even dor>e 
: set the delay to 7 for odd 
;this gives 6.S*.S12mS 


M«st mode 

; H receiving then jurrtp 

; test the incoming data 

; H the line is sbU idle then sk^ 

: start at 0 

; set the delay to mid 
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SKIPSETTIMG: 


djnz 

rs232idelay.NORSIN 

; skip till delay is up 

inc 

r&232dicounl 

; bit counler 

CP 

rs232dicount.#10d 

; tesi lor last timeout 


2.DIEVEN 


1m 

RS232IP.#RS232IM 

; test the incoming data 

tci 


: clear the carry 

i' 

z.SKIPSETTlNG 

: ii input bit not set skip setting carry 

sd 


; set the carry 

rrc 

rs232di 

; save the data into the memory 

Id 

rs232ittelay.«6d 

: set (he delay 

Im 

re232dicount,#00000001 b 

; test lor odd 


z.NORSIN 

; it even skip 

Id 

rs232i(Jelay.#7 

; set the delay 


NORSIN 


w 

rs232djcouni.ifOFFH 

: turn off the input till next start 

Id 

rsoommand,rs232d' 

: save the value 

cir 

Rsccourn 

; c^ar the counter 

pop 

rp 

; return the rp 

rei 



FILL 



FILL 




REGISTER INITILI2ATI0N 


.019 01 01 H : address has both bytes me same 

Stan 

ST ART : di ; turn otf the intenupt ior tnit 

Id RP.*WATCHDOG_GROUF 

W wdtmr.#O000ll1lB ;rcdoglOOmS 

WDT ; kick the dog 

clr RP ; clear the register pointer 


: PORT INITILlZATtON 


Id P0,#P01SJNIT : RESET aa ports 

Id P2.«P2SJNIT-2 : Set the up limit high , down hmit low 

Id P3.#P3S INIT 

Id P01 M.fPOl M_INrr ; set mode p00-p03 out pCW-pOrm 

Id P3M,«P3M_INlT ; set port3 p30-p33 input analog mode 

; p34-p37 outputs 

Id P2M.#(P2M JNIT -3) ; set pofl 2 mode setting me limits as 

; outputs lor tema of open 


Internal RAM Test and Reset All RAM - mS 
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wri;e_again. 
wrrte_againl: 


srp 

#OFCh 

Id 

rl5.«4 

WDT 


Id 

r14,#1 

Id 

@rl5.rl4 

CP 


i' 

ne.system vtror 

rl 

n4 

)' 

nc. write agatnl 

cir 


inc 

fi5 

CP 

fl5.#240 

1' 

ult.wnte^again 


; point to control group use stack 
;rl5- pointer (minimum o( RAM) 

; KICK THE DOG 


rwrite 1.2.4.8.10.20.40.80 
;then compare 


;write RAM(rS).0 to memory 


Checksum Test 
CHECKSUMTEST: 


sysiem_error. 


5ystom_ok: 

WDT 
Id 

SETSTACKLOOP: 
Id 

b»c 
«P 

r 

CLEARDONE: 


srp 

<k;heck_grp 

Id 

tesl_adf_hi,#OFH 

Id 

l05tIadrJo.#0FFH 

WDT 


Wc 

rom_data.@tesl_adr 

add 

check_s*jm, rom_d3ta 

decw 

tesi_adr 

V 

nz.add^sum 

cp 

checK_$um,#cheok_sum vaJue 


2,system_ok 

and 

tedpon.Wed) 


8ystem_errcK 

.byte 

256-ch»ck_8unn_valua 


STACKEND.#STACKTOP 

@STACKEND,f01H 
STACKEND 

STACKEND.fSTACKEND 
nz.SETSTACKLOOP 


;maximum address-tfth 

; KICK THE DOG 
7ead ROM code one by one 
:add It to checksum register 
:increment ROM address 
;address-0 ? 

;check tinal checksum . 00 ? 
: turn on the LED to ifvjicate fauti 


: kick the dog 

: start 81 the top of the stack 

; set the value for the stack vector 

; next adtteas 

;test tor the last address 

:tooplia<lor>e 


STATE.#06d 

BSTATE.#06d 

STATUS.ItCHARGE 


set the state to stop 
set start lo charge 
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Id 
Id 
Id 
Id 
Id 
Id 
Id 
Id 

Sfp 

Id 
Id 
Id 
Id 
Id 
Id 
kj 
Id 
Id 
Id 
td 


SWITCH DELAY,#CMO DEL EX 
LIGHT tImEA HI.#SET'TIME HI 
LlGHT"TlM£R~LO,#SEf TIME" LO 
PRE UGKT,»SET_TtME PRE*" 
PULSEWtDTH,#MIN_COUN(T ; set init 
PWM COUNT.KTOTAL PWM_COUNT; 


, set me delay time to cmd 
; set the Sghi period 
; for the 4.5 min timer 


RPM0NES,#244d 
RS232DOCOUNT.#1lD 
»LEARNEE_GRP 
ieamdt).#OFFH 
zrwin.leamdb 
CMD_OEB.ieamdb 
BCMD DEB.leamdb 
VAC DEB.leamdb 
LIGHT DEB.leamdb 
ERASET.Ieamdb 
leami.leamdb 
RTO.Ieamdb 
AOXLEARNSW.Ieamdb 
RRTO.teamdb 


; sei the hold off 

; turn ott the rs232 output 

; set the learn debouncer 
; turn oft the leamir^ 
; in case of shorted switches 
; in case ot shorted switches 


; set the erase timer 

: set the learn timer 

; set the radio time out 

; turn off the aux learn switch 

; sal the radio timer 


, STACK INITlLIZATtON 


Id 


25A 

255.#238D 


: set the start of the sUck 


; TIMER INITILIZATION 


PREO,#00001001B 
PRE1,#01000010B 
T0,#OOOH 
Tl.MIIM COUMT 
TMR.#obO0O01lB 


: set the ^escaler to / 2 lor 8Mhz 

; or>e shot mode n6 

; set the counter to count FT through 0 

; set inti oouni 

; turn on the timer 


; PORT INITILIZATION 


Id 
Id 
Id 
Id 
Id 


po.#Pois_iNrr 

P2.#P2S INIT 
P3.#P3S INIT 
P01M.#P01M INIT 
P3M.#P3M_(NIT 

P2M.#(P2M_(NIT+0) 


: RESET U ports 


: s«1 mode p00-pO3 out pO4-p07in 
: set ports pSO-pSa input analog mode 
; p34-p37 outputs 
; set port 2 mode 


; READ THE MEMORY 2X AND GET THE VACFLAG 


SKIPRADID.tOFFH 
ADDRESS,«1EH 


; set non vol address to the VAC flag 


41 


US RE37,784 E 


42 


5.780.987 


41 


42 


^^!| ol^'Si'I^^^S?^ • ^^^^ 2X 1 X INIT 2ND read 

ca.l READMEMORY : read Ihe value 

Id VACFLAG.MTEMPH ; save .mo volitaJ 

dr SKIPRADIO 


. INtTERRUPT INITILI2ATION 


SETINTERRUPTS. 

Id 
rd 
Id 

ei 


IPR #000110106 
tMR.#ALL ONJMR 
IRQ.#01000000B 


RESET SYSTEM REG 


; set the priofity to timer 
; turn on the interrupt 
; sei (be edge clear ini 
; enable interrupt 


W RP.#WATCHDOG_GROUP 

id snv.((«X)i00010B 

Id pcon,«011ltl10B 

Id PR£0.#00001001B 

Id RS232DO.#0BBH 

iP vacswopen 


: reset the xtal / number 

; reset the peon no comparator output 

: no low emi mode 

: set the pr escaler to / 2 tor BMhz 

; set the fs232 data 

; start the transmission 


MAIN LOOP 
MAINLOOP: 


cir 
Id 

Id 

Id 

cp 

td 
jr 

MCLEARVAC: 

dr 

SETVACCHANGE 
df 
td 
Id 
Id 
(d 
call 
dr 

NOVACCHG: 


DOG2 

POlM.tPOlM INIT 
P3M.#P3M_INIT 

P2M.#(P2M tNrr^) 

vacchange.#oaah 

nz, NOVACCHG 

vacflag.#offh 
z.mclearvac 

VACFLAG.#OFFH 

setvacchange 
vacfug 

VACCHANGE 

SKIPRADIO.#0FFH 

ADDRESS.#1EH 

MTEMPH.VACFLAG 

MTEMPl.VACFLAG 

WRITEMEMORY 

SKIPRADIO 


; dear the second watchdog 

; set mode pOO-p03 out pO4-p07tn 

: set ports p30-p33 input analog mode 

; p34-p37 outputs 

: set port 2 mode 

: test (or the vacation change flag 

: if no change the skip 

; lest (or in vacation 

; « in vac clear 

; sal vacation 

; sat the change 

; dear vacation mode 

; one shot 
; set skip (tag 

; set (he non vol admass to the VAC Hag 
; store the vacation flag 

: write the value 
: dear skip flag 
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cp 
ir 

Srp 

Cif 

Id 

Id 

call 

inc 

j' 

inc 

\' 

call 
inc 

call 
inc 
i' 

inc 

C0UNTER200NE- 
call 
Id 
call 

and 

or 

Id 

Id 

Id 

call 

jr 

COUNTERlDONE: 
call 

CDOUE. 

id 

call 
and 
Id 

add 

Id 

or 

caf) 

ClF 


NOCHANGEST: 


TESTRPM: 


ca)i 

di 

cp 


cp 


STACKFLj^G.#OFFH 
nz.NOCHANGEST 

#LEARNEE_GRP 

STACKFLAG 

SKtPRADlO.»0FFH 

address. #1CH 

READMEMORY 

miempi 

nz.COUNTERlDONE 
miemph 

n2.COUNrTER200NE 

WHITEMEMORY 

address 

REAOMEillORY 
mtempi 

ni.C0UNTER2D0NE 
miemph 

WRITEMEMORY 

address,#iCH 

READMEMORY 

mtemph.#0000l111B 

mtemph.#30H 

ADDRESS.MTEMPH 

mIempl.DNFORCE 

mtemph.UPFORCE 

WRITEMEMORY 

CDONE 

WRITEMEMORY 


tesi tor the change Hag 
It no change skip updating 

set (he register pointer 
clear the flag 
set skip Hag 

set the non vol address to the cycle c 
read the value 

inaease the counter towar byte 

inaease the counter higti byte 

store the value 
get the neici byies 
read the data 

trurease the counter km byte 

increase the vounter high byte 

save the value 

read the data 

find tt%e force address 

set the address 
read the forces 

wyrrte the value 

done set the back trace 

got the new address 


address.#l CH ; get the lirst byte 
READMEMORY 

mtempl.#OOO0l 1 1 1 b : find the address 
addre$s.«20H 
address. nuempi 
mtemph.STACKREASON ; 
mtemph.STATE - or in the sute 

WRITEMEMORY ; write the value to stack 

SKIPRADIO 'cleai skip ftag 


LEARN 


; do the laam switch 


BRPM_COUNT.RPM COUMT 
2.TESTRPM 

START 

BRPM TIME OUT.RPfc, TIME GOT 
n2,RESET 

BFORCE IGNORE.FORCE IGNORE 
m.RESET 
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CP 

jr 
cp 

cp 

cp 


T6STRS232: 


cp 

i' 
cp 

cp 
if 
cp 

if 

dr 
tm 


UPLIMOPEN: 


DNLIMOPEN: 


cp 
)' 


CMDSWOPEN. 


cp 


WLSWOPEN 


VACSWOPEN: 


Cp 

or 

dec 
Id 


TEST31: 


r 

Id 
cp 


NOTINLEARN: 


BAUTO_DELAY_HI.AUTO DELAY HI 
nz.RESET 

BAUTO DELAY LO.AUTO DELAY LO 
nz.RESET 

BCMD_DEB.CMO DEfi 
nz.RESET 
BSTATE.STATE 
nz.RESET 


nSSTART.tOFFH 
2,skjpfs232 
RSCOMMAND,#0FFH 
Z.SKjprs232 

RS232DOCOUWT.#nd 

nz.skiprs232 

RSCOMMAND.(ir30H 

nz.TEST31 

RS232DO 

p2,«UP_LlMIT 

nz. UPLIMOPEN 

RS232DO,#00000001B 

p2,#0N_LIMrT 

nz. DNLIMOPEN 

RS232DO.#O0000010B 

CMD_DEB.#OFFH 
nz.CMDSWOPEN 
RS232OO.«000001 OOB 

LIGHT_DEB.«OFFH 
nz.WLSWOPEN 
RS23^0O, #00001 OOOB 

VAC_DEB.#OFFH 
nz. VACSWOPEN 
RS232DO.#000l0000B 

RSSTART 

RSCOMMAND.fOFFH 


SKIPRS232 


RSCOMMAND.#31H 
n2.TEST32 
RS2320O.STATE 
LEARNT ,#OFFH 
r.NOTlNLEARN 
RS232OO,«0001 OOOOB 

VACFLAG.#OOH 


; lest (or starting a (ransrnssion 
: H starting a trans skip 
; test (or the off mode 

: test tor output done 
; H not the skip 
: test tor switch data 

; dear the data 

; lest for up limit 

; set the marking bit 

; test lor the down bmit 

; set (he nwVjng bK 

: test lor tfie command set 

: 8«1 the marking bit 

; test tor ttw worklight set 

; set ttM narking bit 

; lest fir the vacation set 

isetthemarttingblt 

; set the start flag 
; turn oft oomnar>d 
; return 


: test (or status data 


: read the state 
; test tor learn mode 


; test the vacation flag 
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or 

NOTIN VACATION: 
im 

if 

or 


LIGHTISOFF; 


AOBSFINE. 


tm 


2.NOT!NVACATtON 
RS232DO.#00l OOOCWB 


pO.*WORKLIGHT 

z.UGHTlSOFF 

RS232DO.#01000000B 

AOBSF.#00000001B 
2.A0BSFINE 
RS232DO.#1 OOOOOOOB 

VACSWOPEN 


lest lor U>e light on 
mark the bit 
test tor aobs error 


TEST32: 


TEST33 


TEST34: 


TEST35: 


TEST37: 


CP RSCOMMANO.#32H 

jr n2.TEST33 

Id RS2320O.RPM_PERtO0_LO 

cp RSCCOUhfT.*01H 

jr 2.LASTRPM 

W RS232DO,RPM_PERIOD_HI 

dec RSSTART 

inc RSCCOUrJT 

jr Skiprs232 

clr RSC COUNT 

IP VACSWOPEN 


CP RSCOMMAND.#33H 

r IU.TEST34 

W RS232EX5.UPFORCE 

cp RSCCOUNT.#00 

jr z.STARTOUT 

W RS232DO.DNFORCE 

jr LASTRPM 


cp RSCOMMAND.t34H 

jr n2.TEST35 

W RS232PAGE.#00H 

jr RS232PAGEOaT 

Cp RSCOMMAND.#35H 

jr f«.TEST36 

Id RS232PAGE.#10H 

jr RS232PAGEOLrT 

cp RSCOMtrfANO.«36H 

jr ni.TEST37 

to RS232PAGE.#20H 

j*^ RS232PAGEOLrr 

cp RSCOMMANO,#37H 

jr ru.TEST36 


lest (or rpm data 


; test tor on transnrutted last cycte 


: set the Etart flag 
: increase the count 
; return 

; reset the counter 
; return 


: test for the first byte 
; output 

: output 


: test for radk) page 


; lest tor force page data 


: test lor history page Idata 


; (est lor Nstory page 2 data 
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td RS232PAG£.lf30H 


RS232PAGF.OUT 
kj 
Id 
rc) 
rrc 
or 
call 
Id 


RPBYTE, 


TEST38: 


Id 

df 
cp 

iP 
IP 


WRITELOOPI 


READLOOP1: 


WRITE LOO P2: 


READLOOP2- 


SKIPRADtO.tOFFH 
ADDRESS.RSCCOUNTT 

ADDRESS 

ADDRESS.RS232PAGE 

READMEMORy 

RS232DO.MTEMPH 

RSCCOUNT.#01 H 

z.RPBrTE 

RS232DO,MTEMPL 

SKIPRADIO 
RSCCOUNfT.«lFH 
lUVSTRPM 
STARTOUT 


CP 

RSCOMMAND.#38H 

)f 

nz,T£ST39 

Id 

RS232DO.#0FFH 

kj 

SKtPRADIO.#0FFH 

Id 

MTEMPH.#OFFH 

td 

MTEMPL.tOFFH 

Id 

ADDRESS.tOO 

WDT 


cai< 

WRITEMEMORY 

inc 

ADDRESS 

cp 

ADDRESS,#40H 

|f 

nj.WRITELOOPi 

Id 

ADDRESS.#O0 

WDT 


call 

READMEMORY 

inc 

MTEMPH 

if 

nz.MEMORYERROR 

inc 

MTEMPl 

jf 

nz.MEMORYERROR 

inc 

ADDRESS 

=P 

ADDRESS.MOH 


ru.READLOOPl 

Id 

MTEMPH.#OO0H 

Id 

MTEMPL.«OOOH 

Id 

ADDRESS,«00 

WDT 


caO 

WRITEMEMORY 

inc 

ADDRESS 

op 

ADDRES5.«40H 


n2.WRITELOOP2 

Id 

AODRESS.fOO 


. set the skip radio flag 
. ttrxl the address 


; r«ad the data 
; test which byle 


: turn off the skip radio 
: lest lor the end 


: test memory 

; flag set to error to slan 
; set the skip radio flag 
; set the data lo write 

: start at address 00 


: do (he rtext address 
: test tor the last address 


; start at adckess 0 


; read the data 

; test the high 

; it enor mark 

; test the kw 

; if error mark 

; set the next address 

; test lor the last address 


set the data to write 
start aa address 00 


: do the next address 
: test for ttte last address 


: start at adcfe^ess 0 
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WCT 

call 

cp 

jf 

cp 

i' 

inc 
Cp 
t' 

call 

Or 
Cir 

MEMORYERROR 
IP 


TEST39' 


SKIPRS232: 


cp 

jr 
)d 

can 

cp 
iP 
cir 
cJt 

Jp 


READMEMORY 

MTEMPH.#00 

n^. MEMORYERROR 

MTEMPL.#00 

nz.MEMORYERflOR 

ADDRESS 

ADDRESS,#40H 

n2,READLOOP2 

CLEARCODES 

SKlPRADtO 

RS232DO 

VACSWOPEN 

RSCOMM^ND.#39H 
n2.SKtPRS232 
RSCOMMAND.#0FFH 
SETLEARN 

R_DEAD_TIME.t20 

nz.MAINLOOP 

RAOIOC 

RFLAG 

MAtNLOOP 


; read the data 

; lesl the high 

; if error marK 

; lest (he low 

; H error mark 

; set the next address 

; test lor the last address 


, clear the skip radio flag 
; flag all ok 


: test memory 
; turn ofl command 


; test for too tong dead 
: if not loop 

; dear the radio counter 
: dear the radio flag 
; loop forever 


: Radio interrxjpt from a edge of the radio sigrul 


RADIO m 


RTIMEOK; 


push 
srp 

US 
Id 
tm 

lm 

dec 

dr 

and 

td 

Id 

sub 

sbc 

tm 

Id 
td 


RP 

#RAOIO_GflP 

rtemph.TOEXT 

rtempl.TO 

IRO.VOOOIOOOOB 

z.RTIMEOK 

nempl.ilCK^OOOOOB 

z.RTIMEOK 

rtemph 

R_DEAD_TIME 

IMRJ1 11111108 

rtimedh.rtimeph 

nimedl.rtimepi 

nimedl.rtempi 

rlirT>edh,rtomph 

rtmedh.«l00O00OOB 

z.RTIMEOONE 

rtimedh.riemph 

ftimedl.rtempl 


. save the radio pair 
: set the register pointer 

; read the upper byte 

; read the lower byte 

: test lor pending int 

: 41 not then ok Hnne 

; lest tor timer reload 

; if rwl reloaded then ok 

; if reloaded then dec high tor sync 

; dear the dead time 

; turn oti the radio irTterrupl 

; find the dffererK^e 


. in the past time and the past time in tern 
: lest for a n«gitive number 
; it the number is rwt negitive then done 
; find the difference 
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sub 
S6c 


RTIMEDONE: 


INACTIVETIME. 


GOrNACTtVE: 


CP 

if 

If 


ACTIVETtME: 


GOACTIVE: 


td 
Id 
Id 
Id 
Jf 

cp 

\' 
jf 


|f 

MEASUREBLANK. 

cp 
jp 
cp 
jp 

CP 

if 
if 

cp 

if 


SETRECIMS: 


SETFIRSTIMS; 


|f 

and 
or 
CJr 
C!r 
jf 


SETREC3MS: 


dr 
Cir 
jf 


nimeni.ripmepl 
rtimeofi.rtimeph 

P3.#00000100B 
nr.ACTiVETtME 

RINFIlTER »0FFH 

Z.GOINACTIVE 

RADlO^EXlT 

IRO.«O10000O0B 

PINFILTER 

rtimeth.nimedh 

nimeil.rtimedl 
nimeph.nemph 
nirP€pl rtempi 
RADlO_EXlT 

R1NFII.TER,#00H 

z.GOACTIVE 

RADlO_EXfT 

IRQ.JWXJllllMB 

RiNFILTER.IfOFFH 

rlimeah.ftimedh 

rlimeal,riim«di 

rtimeph.nemph 

rtimepl.rtemp! 

radioc.#OOH 
nz.lNSlGNAL 

rtifneth,#i10D 

ugl.CLEARRADIO 

rtimeih.wcD 

ull.CLEARRAOlO 

r1imeah.#03H 

ugt SrrREC3MS 

nz.SETREClMS 

nimeaJ.«090H 

ugl.SETREC3MS 

RFLAG.»£>00lOOO0B 

2.SETFIRST1MS 

RFLAG.#10111111B 

RFLAG.tOOl 000006 

ra(fco3h 

racko3i 

INCCOUMT 

RFLAGHOl 0000MB 
racfiolh 
ratio II 
INCCOUMT 


and RFLAG,#10111111B 


; in (be past lime and ihe pas Mime in temp 

: tesi the port fof the edge 

; t( H was tne active time tnen branch 

; test for active last time 
; it SO continue 
; i1 not the return 

: set the bit setting direction to pos edge 

; set tlag to inactive 

: transfer ditlerence (o inactive 

; transfer temp into the past 

; return 

; test tor active last time 
; it so continue 
; it not the return 

; dta the bit setting direction to nog edge 
; transfer ciiHerence to active 
; uanster temp into the past 

; test for blank time 

: (1 Ihe count is not zero then we are m signal 

: test the timer for > 55mS 

: if > 55 then clear the radio 

; test the timer lor < 20mS 

: rt < 20mS ttwn dear the radio 

: test the sync pulse for a 3mS period first > i 

: ft 2mS or greater then 3mS sync code 

: it less then 1 then His a ImS sync code 

: test tor 1 .85 *midd)e value 2' 

: if greater then set a 3 

; test lor the reception of the 1 mS code 
: if the bH is not set then this is the first tms 
; ciear the flag so waiting into 3mS «M)rd 
; set the flag saying 2nd tmS word 
; ctear the last reception 

: then inc ttw count for insigna] 

; set the flag tor the first ImS word 
: clear the last reception 

; then inc the oount lor insignal 

; clear the flag so writing into 3mS word 
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SET7O0. 


SETT01: 


SETT02: 


Clf 

radic3h 

. dear the last racfiption 

dt 

radio3( 


inc 

radio c 

; sei the counter to the nexi word 

if 

RADIO_EXIT 


pop 

RP 

; reset the register pair 

iret 



CP 

rtim«ah.#90 

: test the ratio putse width lor 4 5mS 

ip 

ugl.CLEARRADlO 

: il greater then 4.5 then dear (he radio 

CP 

rtimeih.#9D 

, tesrthe radio blank «vtdth lor 4.5mS 

]p 

ugl.CLEARRADlO 

: il greater then 4.5 then dear the radio 

Id 

rtemph.rtimeih 

: transter pulse time lo tamp reg 

Id 

rtempl.rtffT\eii 


si4> 

nempl.rtimeai 

; subtract the pulse from the blank 

sbc 

rtemph.rtimeah 


iT 

c.NEGDIFF 

: it the dittererwe ts negitive then (branch 

cp 

rtemph.tOlH 

; test lor a numbe: i 

if 

ogt.SETTOO 

. il greater then set 0 


uH.SETTOl 

; if less then 1 set lo 1 

(m 

rtempl.#100000CK)B 

: test (or 80 or greater 

jf 

z.SETtOl 

; it the diK is less then BOh 

ir 

SETTOO 

; else set to a zero 

Id 

rtemph.nimeah 

; transfer pulse time to temp reg 

\d 

nsmpl.rtimeai 


sub 

rl«mpi.rtimeil 

; subtract the putse trom the blank 

sbc 

rtemph.mmeih 


CP 

nomph.fOlH 

; lest lor a nuniber 1 

if 

ugt.SETT02 

; H greater then set 2 

if 

utt.SETTOl 

: if less then i set to i 

tm 

rtempt.flOOOOOOOB 

: test for eo or greater 

if 

i,SETTOi 

: H the A1 is less then 80h orw 

jf 

SETT02 

; else set to a two 

td 

RT£MP,#O0D 

; set the bit value to a 00 


INCRECORD 

; goto adding Into the record 

Id 

RTEMP.#01D 

; set the bit valut to a 01 

if 

INCRECORD 

; goto adding into the record 

kj 

RTEMP.402D 

: set the bit value to a 10 


INCRECORD 

: goto adding into ttw record 


INCRECORD: 


tm 

if 
kJ 
Id 

add 

adc 
add 


RFLAG.«01000000B 

2.MS3RECORD 

nemph. radio ih 

nempl.radioll 

radioil.rtempi 

radio th.rterriph 

radioil.rtempi 


test the radio flag lor the area to be modiring 
if the bit is deared then working the 3ms 
transter the record to temp 

add the nun^ to H self 2* for tor base 3 
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adc 

a(W 

a(Jc 

inc 

cp 

i' 

ip 


MS3RECORD 


Id 

add 

adc 

add 

adc 

add 

adc 

inc 

cp 

K 

ip 


GOTAWORD: 


tm 


WARK3REC 


CX)NEONE. 


TESTFORTWO. 


cir 

ip 

0. 
tm 
\f 

tm 

tm 

ir 
or 

cp 
jp 


radio ih.rtemph 

radiolLrtemp 

radio1h,#OOh 

radioc 

radioc,«i1D 

i.GOTAWORD 

ugl.CLEARRAOlO 

RADIO EXIT 


ftemph,fadio3h 

nempl.radio3l 

radio 31. rtempi 

radio3h.riefT^ 

radio31,rtempi 

radio3h,r1emph 

radio31.rtemp 

radio3h.#00D 

radio c 

fadioc,#1 1 D 

z.GOTAWORD 

RADI0_EXIT 


RFLAG.#0100(X»OOB 
Z.MARK3REC 
RFLAG.#00010000B 
TESTFORTWO 

RFLAG.tOOOOlOOOB 
TESTFORTWO 

radioc 

RADIO_EXtT 

RFLAG.#00010000fi 

2.D0NEONE 

RFLAG,«00001000B 

2,DONEONE 

RFL>G.#00100000e 

z.KNOWCOOE 

nFLAG.#O00OO010B 

rt6mp,#00 

l.KNOWCOOE 

RFLAG.tOOOOOlOOB 

ZZWIN.#64D 

ugt.KNOWCODE 

STATE,#6 

z.brnezzvvin 

STATE.#5 

z,timez2win 

STATE.#2 

z.timezzwin 

KNOWCODE 


increase the radio counter 
test lor (he last bit 
*i so we got a word 
else garbage 

else return till the nejrt tut comes alor>g 


transfer the record to temp 

add the number to it setf 2* (or tor base 3 


add in (he new value 

increase ttie radio counter 
test (or the last brt 
if so we got a word 

else return till the next bit comes along 


: test the radio flag (6r the area we just rruxifing 
: it the bit is cleared then the Sms is f iH«d 
: set the tiag 

; jump to test tor two codes 
; set trie flag 

: jump to test tor two codes 

: dear the radio counter 
: return 

;test lor the imSword 

; we just have one code done 

: test tor the 3mS word 

; we lust have one code done 

: test the flag (or BC 

; H A code we do nothing 

7sel me B and C flag 

: test word 10 lof a 0 'C oodr 

: H a C code were dorw 

: set the B code flag 

: test lor 8 seconds from tsnom B code 

: if not skip test 

: test for the stopped state 

: (I stopped last zzwtn 

: test for the down Hmil 

: if at the down timtt 

; test lor at up limit 

; it at the limji iump 

: etse no way 
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CP 

fad)03h #90H 

i' 

nr.KNOWCOOE 

cp 

radio3t.tf29H 

if 

ni.KNOWCODE 

push 

RP 

srp 

•LEARNEE GRP 

call 

SETLEARN 

pop 

RP 

IP 

CLEARRADIO 

Cir 

RRTO 

CP 

SKtPRADIO,#0FFH 

IP 

z.CLEARRAOlO 

Id 

ADDRESS.#1EH 

call 

READMEMORY 

Id 

VACFLAG.MTEMPH 

cp 

LEARMT.#OFFH 

|r 

i.TESTCOOE 

cp 

PRADlOlH.radiolft 

if 

nz.STORENOTMATCH 

cp 

PRADIOlLjadtoll 


nz.STORENOTMATCH 

cp 

PRADI03H,radjo3h 

tf 

nz.STORENOTMATCH 

CP 

PRADl03L.radio3i 

lf 

nz.STORENOTMATCH 

call 

TESTCODES 

CP 

ADDRESS.WFFH 


ni.NOWRITESTORE 


STORE MATCH. 


tm 


call 
tnc 
inc 
and 
CP 

td 

GOTAADORESS: 

td 

Id 

LD 

call 

Id 


test lor the CO code 
lest lor the 00 code 


, dear the got a radio flag 
: test for the skip flag 

; it skip flag is adive then donol look at EE mem 

; set the non vol 8ddr*ss to the VAC flag 

; read the value 

; save into volital 

; lest lor in learn mode 

; if out of learn moda then lest lor matching 

; test for the malch 

; rf not a match then loop again 

; test lor the match 

; if not a match then loop again 

: test tor the match 

; if not a match then loop again 

: lest for the match 

: if not a match then loop again 

; test t^e code to see if in memory now 

\ It (here IS a match pretend to store 


RFLAG. #000001006 ; test for the b code 

nz.BCOOE ; if a B code jump 

RFLAG.#000000 1 0B ; test tor a C code 

nz.CCODE : it a C code jump 


; set the address to read the last written 
; read the memory 
; add 2 to the tast writlen 


ADDRESS,«1 FH 
READMEMORY 
MTEMPH 
MTEMPH 

MTEMPH.irillllll0B ; set the adckess on a ev«n nwnber 
MTEMPH J17H ; test tor the last address 

ultGOTAAODRESS ; if not the last address jump 
MTEMPH.#000 ; set the address to 0 


BCODE: 


ADORE SS.«1FH 

RTEMP.WTEMPH 

MTEMPL.MTEMPH 

WRITEMEMORY 

ADDRESS.n6rTv 

REAOYTOWRITE 

radio3h.«90H 


set the address to write the last written 
save the address 
both bytes same 
write it 
set the I 


; test for the 00 code 
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CCODE; 


cp 
jP 

kJ 

r 


REAOrrowRlTE: 
cat! 

NOWRITESTORE: 


id 
td 
clr 

ip 

STORENOTMATCH; 

Id 
Id 
Id 
Id 

ip 


nr.ECODEOK 
radio 31, (»29H 
ni.BCODEOK 
CLEARRAOlO 

ADORESS,#ieH 
READYTOWRITE 

ADDR£SS.#1AH 

WRITECODE 

pO.#WORKLlGKT 

tedport.Wedh 

LIGHT1S.#244D 

LEARNT.tOFFH 

RTO 

CLEARRADIO 

PRADIOlH.radtolh 
PRADIOlL.radioll 
PRADlOOH.radioSh 
PRADl03L,radto3l 
CLEARRAOlO 


; lest for Ihe 00 code 

i SKIP MAGIC NUMBER 

; sei the sdcfress for the B code 

: Mt the address tor the C oode 
; writs Ihe code in radiol and radio3 
; toggle light 

; tunf ott the LED tor program mode 
; lum on the 1 second Wink 
; set teammode timer 
; disallow cmd from learn 
; return 

; transfer radio into past 
; get the next code 


TESTCODE: 


GOTMATCH; 


TESTVAC: 


TSTSDtSABLE: 


and 

call 
cp 
i' 


cp 
tP 


cp 
jr 

cp 
CP 

, r 
cp 

V 
dr 
cp 


FAULTFlAG,#OFFH 

r.FSi 

ledport,«tedi 

TESTCODES 
FAULTFLAG,#OFFH 

2.FS2 

iedpon.ffie<5h 

ADORE SS.fOFFH 

nz.GOTMATCH 

CLEARRADIO 

RFLAG,#00000001B 

RTO.eiOID 

utl.NOTNEWMATCH 

VACFL>G.#OOB 
2.TSTSDISABLE 

ADDRESS.«19H 
ni.NOTNEWMATCH 

SDISABLE.«32D 

uU.NOTNEWMATGH 

RTO 

ONEP2.f00 
fU.NOTNEWMATCH 


; test for a active lauh 

; il a avttve fault skip led set and reset 

; turn on the LED lor flashing from signal 

; lest the codes 

; lest for a active fault 

; if a avtive fault skip led set and reset 

; lum off the LEO for flashir>g from signal 

: lest lor the not matching state 

; it matching the send a command il needed 

; else dear the radio 

; set the tlag for redeving wittwut error 

; test tor the timer time out 

; it the timer is active then donot reissue cmd 

; test tor the vacation mode 

: it not in vacation mode test (he system disable 

; tesi lor the 6 oode 
: it not a B rwt a match 


:testtor4fl 
; if 6 s not up not a<new code 
; clear the ratio timeout 
; lest for the 1.2 second time out 
; if the timer is active then skip the cocnmar>d 
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RADIOCOMMANO, 
Cir 
cp 
(' 


BDONTTSET 


RTO 

ADDRESS, #19H 
nz.BDONTSET 

2ZWIN 

BCODEFLAG.#077H 


; dear the radio timeout 

; test lor a B code 

: il not a b code donot set flag 

: tiag got matching B code 

: *lag lor aobs bypass 


TESTCODES. 
NEXTCODE; 


dr 

Id 
i' 


NOMATCH; 
N0MATCH2. 


call 
cp 

K 

inc 
call 
cp 

cp 

if 


cp 

jf 


GOTNOMATCH: 
Id 
ret 


LAST_CMD 

RAD)O_CMD.#0AAH 

CLEARHADIO 

ADDRESS 

READMEMORy 

MTEMPH.radioih 

nz.NOMATCH 

MTEMPL.radiotl 

02. NOMATCH 

ADDRESS 

READMEMORY 

MTEMPH.radKi3h 

n2.NOMATCH2 

MTEMPL.rad.o3t 

n2.NOMATCH2 


ADDRESS 

ADDRESS 

ADDRESS.JKICH 

uft.NEXTCODE 


ADDRESS.#OFFH 


; tnarti tue last command as radio 
: sei t&e radio command 
: retum 

; Stan address is 0 

; read the word at this address 
; test lor the match 

; H not matching then do r>ext address 
: test lor the match 

; it not matching then do next address 
: set the second hall ot the code 
: read the word at this address 
; test lor the match 

: (f not matching then do the next address 
: tesl lor the match 

: if not mattfwng then do the next address 
; return with the address o( the match 


; set the address to the next code 

; set the address to the next code 

: test lor the last address 

; H not the tast address then try again 


; set the no match ttag 
; and retum 


NOTNEWMATCH: 

dr RTO 

and RFLAG.fOOOOOOOIB 

ctr radioc 

W LEARNT.#OFPH 

jp RADtO_EXIT 


CLEARRADtO; 


CLEARRADIOA 


SKIPRTO: 


and tRQ.fOOlltttlfi 

*d RINFlLTER.fOFFH 

tm RFLAG.iOOOOOOOlB 

jr I.SKIPRTO 

dr RTO 


: resat the radio time out 

: dear radio flags leaving FBdeving w/o error 

; dear the radio M counter 

; set the learn timer turn off and backup 

; return 


; dear the bit setting direction to neg edge 
: set (la; to active 

; (est tor reoetving without error 

; ii «iag noi set then donot deer timer 

; clear radio timer 
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cir radioc 

Clr RFLAG 

jp RADIO_EXIT 


; claar the radio counter 
: clear if>e radio tlag 
; return 


LEARN DEBOUNCES THE LEARN SWITCH eOmS 
TIMES OUT THE LEARN MODE 30 SECONDS 
DEBOUNCES THE LEARN SWITCH FOR ERASE 6 SECONDS 


LEARN. 


Sip 


tLEARNEE.GRP ; $et the register pointer 
STATE. «DN^POS!TION :Test for motor stoped 
2.TESTLEARN 

STATE.#UP_POS1TION : test lor motor sloped 
2JESTLEARN 


STATE .#STOP 

zTESTLEARN 

leaml,#OFFH 

learni.#240D 

nz.ERASETEST 

(earmtf 

leam(lb,t236D 


TESTLEARN. 


rel 

LEARNNOTRELEASEO: 

cp teamt.#OFFH 


; lest for rrotor sloped 

: B«t ttw learn timer 

; (est for the leam 30 secor>d timed ul 

: tf not ther> test erase 

; tf 30 seconds then turn off ttw leam mode 

: teel for the debouioed release 


, — ^ woDuioBo retease 

ru.LEARNNOTRE LEASED : rt the debouncer not released then jump 


SETLEARN: 


fU.INLEARN 
leamdb.#200 
nz.ERASETEST 


ERASETEST: 


EFlASETlMINGi 


dr 
Id 

and 

dr 

Id 

dr 

dr 

Id 

caB 

dr 

cp 

K 
op 

dr 


op 

rel 


leami 

leamdb.ffOFFH 

ledpon.Medi 

VACFLAG 

addressJIEH 

mtemp^ 

mtempi 

skipradio.MFFH 
WRfTEMEMORY 
skiprado 

taamdb.iOFFH 

nz.ERASERELEASE 
tra»at.»OFFH 
nz.ERASETIMING 
erase) 

eraset.«4SD 
z.ERASETIME 


: dear the delMunoer 


: test tor leam mode 

; it in learn jump 

; test tor debounce period 

; r( nol then lest the erase period 

; dear the leam timer 

; set the debouncer 

; bxn on the ted 

; clear vacalion mode 

^ set the non vol adtftess for vacation 

:-d«ar the data lor cleared vacatk>n 

; sat the flag 

; write Ihe memory 

; dear the lag 

; test tor team button tdtve 

; if button released set the erase timer 

; lest lor timer adive 

; if the timer active jump 

; dear the erase timer 

; test for the erase period 
; if tirrted out the erase 
: else we relum 


67 


US RE37,784 E 


68 


5.780.987 


67 


68 


or 

)edporl.#ledh 

: turn oH the led 

Id 

SKipradiO.tOFFH 

; set the flag to skip the radio read 

call 

CLEARCODES 

: cl«ar aU codes in memory 

Cil 

sKipradio 

; resel me flag lo skip radio 

Id 

leafnt.#OFFH 

: sel the team timer 

ret 


: reium 


ERASERELEASE: 
Id 
ret 


; turn oft the erase ttmer 

. return 


cp 

jr 

Id 

TESTLEARNTlMER: 
cp 
r 

leamoff; 

Of 

Id 
td 


l6arndb.*20D 


; test lor the debounce period 


r^z.TESTLEARMTIMER : il not then lest the learn timer for time out 


leamdb,«OFFH 

teaml.#240D 
nx.ERASETEST 

tedpon,«lftdh 
(eaml,#OFFH 
leamdb.«OFFH 
ERASETEST 


: set the leam db 

: test for the team 30 second timeout 
; it not then lest erase 

: turn off the ted 
: set the leam timer 
. set the (earn debounce 
; tesi the erase timer 


WRITE WORD TO MEMORY 
ADDRESS (S SET IN REG ADDRESS 
DATA tS IN REG MTEMPH AND MTEMPL 
RETURN ADDRESS IS UNCHANGED 


WRITEMEMORY: 


push 

RP 

srp 

#LEARNEe_GRP 

call 

STARTS 

Id 

&erial,«00110000B 

call 

SERlALOOT 

and 

cspon.«csl 

caU 

STARTS 

kj 

serial,«01CXX)000B 

or 

serial, adc^ess 

call 

SERIALOUT 

Id 

sariBl.mtemph 

caD 

SERIALOLTT 

M 

serial, mtemp< 

call 

SEBlALOLrT 

call 

ENDWRITE 

call 

STARTB 

(d 

serial.«0(XX)OOOOB 

call 

SERIALOUT 

and 

cspoa.#csl 


; SAVE THE RP 

: set the register pointer 

; output the start foK 

; set byte lo enabie write 

.-output the byte 

; reset the cNp select 

: output the start bit 

; set the byte for write 

; or in the address 

: output the byte 

; set the first byte to write 

; output the byle 

; set the secortd byte to write 

; ou^ut the byte 

; wait tor the ready status 

; output the start bit 

: set byte io dteabia witte 

: output the byte 

; reset the chip seied 
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pop 
ret 


. reset ihfe RP 


. READ WORD FROM MEMORY 

. ADDRESS IS SET IN REG ADDRESS 

: DATA IS RETURNED IN REG MTEMPH AND MTEMPL 

; ADDRESS IS UNCHANGED 


READMEMORY: 


push 

RP 

srp 

#LEAnNEE_GRP 

call 

STARTB 

Id 

serial.#iOOOOOOOB 

or 

serial, adctess 

call 

SERIALOLTT 

call 

SERtAUN 

Id 

mtemph, serial 

call 

SERIALIN 

M 

mlempl.serial 

and 

cspon.#csi 

pop 

RP 

ret 



; set the register pointer 

: ourpul (he start bit 

; praamble tor read 

; or in the address 

: output the byte 

, read the first byte 

. save the value in mtemph 

; read (eh secortd byte 

; save the value in rrlempi 

: reset the chip select 


; WRITE CODE TO 2 MEMORY ADDRESS 

RADIOIH RADIOIL RADI03H RADI03L 


WRITECODE, 


PL'Sh 

RP 

srp 

#LEARNEE_GRP 

Id 

nuemph. RADIOIH 

Id 

mtempt.RADlOiL 

call 

WRITEMEMORY 

inc 

address 

td 

miemptt.RA0K)3H 

ki 

mt6mpl,RADl03L 

call 

WRITEMEMORY 

pop 

RP 

ret 



; set the register pointer 

; transfer the data trom radio 1 to the temps 

: wme the temp bits 
i nert address 

; transtof the data from radio 3 to the temps 
; write the temps 
: return 


: CLEAR ALL RADIO CODES IN THE MEMORY 


CLEARCOOES: 


CLEARC; 


push 

fiP 

srp 

tLEARNEE QRP 

Id 

RADIOlH.«FFH 

Id 

RADI01L#OFFH 

Id 

RADlO3H.#0FFH 

Id 

RADI03L.#OFFH 

Id 

•ddress.tfCX)H 

caU 

WRITECODE 


: set the register pointer 

: set the codes to illegal codes 


; dear address 0 
:"A0' 
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inc address ; set the nex! adctress 

CP addtess.oi BH ; lesi (or the last address o( radio 

jr uii CLEARC 

clf mtemph ; clear data 

cir mtempl 

Id addfess.#i FH ; dear address F 

call WRtTEMEMOHY 

pop RP ; 

'et • return 


. START BIT FOR SERIAL NONVOL 

. ALSO SETS DATA DIRECTION AND AND CS 


STAFJTB; 


and 

cspon.#csl 


and 

cikpon.#clockl 

: start by dearing the brts 

arxj 

dicpon.«dol 

Id 

P2M,»fP2MJNrT+0) 

; set port 2 mode fordng output mode data 

or 

cspon.#csh 

: sel the chip select 

Of 

dioport.#doh 

; sel the data out high 

or 

cikport.tdodth 

; set the dock 

and 

cikpoft,#clockl 

; reset the dock tow 

and 

diopon.«dol 

: set the data low 

rei 


; return 


; END OF CODE WRITE 


and cspon.Kcsi ; reset the chip select 

nop ; delay 

or csport.#csh ; set (he chip select 

Id P2M,#(P2M_tNIT*4) ; set port 2 nwde iordng input mode data 
ENDWRITELOOP. -y k o<i«i 

Id tomph.diopon ; read the pon 

and temph.#doh ; mask 

jr z.ENOWRrTELOOP : i) the bit is tow then loop till we ve done 

ard csport.#csl ; reset the chip seted 

id P2M.#(P2M_INIT*0) ;«l port 2 mode tordng output mode 

ret 


SERIAL oar 

OUTPUT THE BYTE IN SERIAL 


SERIALOLTT; 

id 

kl 

SERIALOJTLOOP 
fic 

ONEOOT: 


P2lwt.»(P2M_INrT^) ; set port 2 mode tordng output mode data 


temp).#8H 


serial 

nc.ZEROOLTT 


dtopori.«doh 


; sat the coum lor eight brts 

; get the bit to output into the carry 
; output a zero it rw carry 

. set the data out high 
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ZEROOLTT: 


and 

arxi 
djnz 


and 
and 


clkpori.«clockh ; sel the clock high 

Okpoa.ifciocW ; reset the clock low 

Oiopor1.#col ; reset Ihe data out low 

templ.SERtALOUTLOOP 

; loop till done 

; return 

; res«t the data out low 
; set the clock high 
: reset the clock low 
: reset the data out low 


diopon.«doi 
cikpon,#cHoc*(h 
clkpcd.fdockJ 
diopon.*fcJot 

tempi. SERIALOUTLOOP 


; loop till dorve 
; retmn 


; SERIAL IN 

; INPUTS A BriE TO SERIAL 


SERIALIN 

Id 
td 

SERIALINLOOP: 


rcf 
Id 

and 

scf 

ric 
and 

djnz 


P2M.#{P2M_INrT+4) 
tempLWH 

clkpor1,«ctock^ 

temph.dioporl 

tennph,#aon 

J.DONTTSET 


; set port 2 mode forcing input mod© data 
: set the count tor eight bits 

; set Ihe ctodi high 
; reset the carry flag 
; read the port 
: mask out the bits 


DONTSET 


serial 

clkpon.«clockl 
tempi. SERIALINLOOP 


; set the carry (lag 

: get the tit into the byte 
; reset the ciock low 

; loop tU) done 
; return 


TIMER UPDATE FROM INTERUPT EVERY tmS 


TIMERUD. 


TASKO; 


■ <*»Cfemftm Ihe TO extension 

<nc TASKSWITCH ; set to the ne« switch 

and TASKSwrrCH.#000001llB ;0-7 

tm T ASKSWrrCH.#00000001 B 

ir n2.TKl3S7 

q> TASKSWlTCH.#2d 

K Z.TASK2 

op TASKswrrcH.#4d 

jr 2.TASK4 

CP TASKSWITCH.#6d 

K IJASK6 


; test tor odd 
; if so then jump 
: test for 2 

:teslfor4 

: test for 6 


Ot^R.fHETURN.IMR : turn on the inlemjpt 


push rp 


; save the rp 


75 


US RE37,784 E 


75 


5.780.987 


76 


call 
pop 
irel 


«TIME REGROUP 
Switches 


; set Ihe rp for tne switches 
; lest the switches 


TASK2: 


pu5^ 

srp 

call 

pop 

iret 


IMR.#RETURNJMR 

#TIMER GROUP 
STATEMACHINE 


; turn on the interrupt 

; save the rp 

; do the motor tunction 
; return the rp 


TASK4: 

or iMR.#HETURN_IMR 
ei 

push rp 

srp #TIMER_GR0UP 
caU switches 
pop rp 
iret 


; turn on the interrupt 
; save the rp 

; set the rp (or the switches 
; test the switches 


TASK5. 


TASK6: 


CP 
jp 


CP 

dec 
Id 


push 

srp 

call 

pop 

iret 


TASKSWITCH.#050 
n2.TASKl3S7EXIT 


PWM_STATUS.#OFFH 
ne.enable il 
PWM_OFF 
ru.continue 
PWM_STATUS.#OOH 

PWM OFF,«14H 
p3.#PWM HI 
tmr.#TlME~Rj_EN 

TASK1357ExrT 


1MR.#RETURN IMR 


rriMER GROUP 
STATEMACHINE 


discharge tor at (east 2x 


: take pwm pin high 
: enabte tt 

; EXIT UPDATING TIMERS 


: turn on the interrupt 

: save the rp 

; do the motor ftndion 
: return the rp 


TASKt357EXIT 


push RP 


\ 
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call 


lMR.aRETURN_tMR . lum on the interrupt 

ftS232 : do the rs232 duss 

TASkSWITCH.#OO0O00O1 B ; test (Of State a i in bO 
2.0NEMS 

TASKSWITCH.#000£>0010B ; test lor state a i m bi 
2.0NEMS 

#TlMER_GROUP ; il a 3 Of 7 then do the auxlighi 
AUXLIGHT ; 


ONEMS 


Sfp 
dec 

Id 


jP 
cir 

CP 

(>• 

dec 


#learnee grp 
aobstest" 

nz.NOFAIL 
AOBSTEST ,#1 Id 
AOBSF. #0000000 lb 

t4m5 

tl25ms 
l4ms.«4D 
n2 JEST 125 

t4ms 

RPMONES.#00H 
2.TESTPERI0D 

RPMONES 

RPM COUNfT 

BRPM courn 


; set the register pointer 

: decrease the aobs test tinner 

; it the timer not at 0 then it didnot fail 

; il it failed reset the Itrner 

; set the laUed (iag bit 

; increment (he 4mS timer 
; inaement the 125 mS timer 
; test for the lime out 
; it not true then jump 

; reset the timer 

: test for the end of the one sec timer 
: il one sec over then test the pulses 
: over the period 
: else decrease the timer 

, start with a count of 0 
; start with e count of 0 


TESTPERtOD: 


FAREV: 


RPMTDONE: 


SKIPLIGHTE: 


jr 
Id 
CP 
\f 
(ft 
dr 
dr 
ei 
dr 
i' 

Id 

Id 

and 

Id 

call 

dec 

\f 

dec 


RPMTDONE 

RPI^CLEAR.iOOH 
nz.RPMTDONE 
RPMCLEAR.il22d 
RPM COUNrr.#50<3 
ugt.FAREV 

RPM COUI^ 
BRPM_COUNT_ 

FAREVFLAG 
RPMTDONE 


; test the dear test timer for 0 

: it not timed out then skip 

: set the dear test time lor next cyde .5 

: test the count tor too many pulses 

; it too man pulses then reverse 

; dear ttie counter 
: dear the counter 

:ctMrth«nag temp lest 
', contiruie 


FAULTCODe,#06h 
FAREVFLAG.«088H 


80t the taull aao 

, set the forced up flag 

pO.fLB "C WORKLIGHT ; turn off (Ighl 
REASON.«eOH ; rpm forcing up motton 

SET_AREV_STATE ; set the autorev state 


RPUCLEAR 
LIGKTlS,#O0 
Z.SKIPLIQKTE 
UGHT1S 


It (he timer 
: test for the end 

; down count the light lime 
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DONOTCE. 


RTOOK: 


PRSWCLOSED 


LEARNDBOK: 
TEST125. 



R DEAD TIME 


cp 

RTO.#101D 

; test tor the radio lime ojt 

jf 

uH.DONOTCB 

: It not timed out donot dear b 

ctr 

BCODEFLAG 

; else clear the b code Hag 

inc 

RTO 

; increment the radio time out 


ru. RTOOK 

: it the radio timeout ok then skip 

dec 

RTO 

. back turn 

cp 

RRTO.#OFFH 

lest for rol 


2.SKIPRRT0 

it so then skip 

inc 

RRTO 

Id 

lemp.psporl 

read the program swttch 

and 

temp.tpsmask 

mash for switch 


2.PRSWCLOSED 

it the switch is closed count up 

cp 

leamdb.ffOO 

test tor the rton deaement point 

if 

2.LEARNDBOK 

if at end skip dec 

dec 

(eamdb 

i' 

LEARNOBOK 



cp 

k 

dec 


leamdb 
teamdb,«OH 
nz.LEARNDBOK 
laamdb 


: inaease the team debounce timer 

: lesi lor overflow 

; it not 0 skip back turning 


N125 

cp 

jr 
cp 

if 

call 

t125ms.iH25D 

Z.0NE2SMS 

tl25msl»63D 

nz.Ni25 

FAULTB 

: lest for the time out 

, It true the jump 

: test lor the other timeout 

ONE25MS 

pop 
rret 

RP 


SKIPAUXLEARNSW: 

cp 

ir 

inc 

AUXLEARNSW.#OFFh 
a.SKlPAUXLEARNSW 
AUXI^ARtiSW 

: lest lor the rollover position 
; if so then skip 
; iTKreaeft 

TESTFA: 

Cp 
\f 

inc 

ZZWIN.MFFH 

i.TESTFA 

ZZWIN 

: lest' for the roll position 
; it so skip 

; a not increase the counter 


caB 

Clf 

inc 
di 

FAULTB 

11 25ms 
0OG2 

; can the tauN bunker 
: reset the timer 

: mcrweasfl thft second watch dog 

0012: 

tnc 
dec 

SDISABLE 

n2.DOi2 

SOiSABlE 

: count off the system drsable timer 
; H not rolled over then do the 1.2 sec 
: else resel to FF 


cp 

Of4EP2.«00 

2.INCLEARN 

. test for 0 

; if counted down then irKyement learn 
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ERASETOK. 


FAULTS: 


TESTAOBSM: 


NOPULSE. 


AOBSSH. 


GOTFAULT: 


ec 

0NEP2 

ir>c 

learnt 

cp 

icanii.ffun 

I' 

nZ.LcAnN I OK 

Oec 

leamt 

ei 
inc 

eraset 


eras6l,#0H 



dec 

eraset 

pop 

RP 

iret 


inc 

FAULTTIME 

CP 

FAULTTIME.tSOh 


nz.FlRSTFAULT 

cir 

FAULTTIME 

cir 

FAULT 

CP 

FAULTCODE.#05h 


UGE. GOT FAULT 

cp 

CMD_DEB.#OFFH 

r 

nz.TESTAOSSM 

cp 

FAULTCODE,#03h 

]f 

2.G0TFAULT 

Id 

FAULTCO0E.lf03h 


FIRSTFAULT 

tm 

AOBSF.tOOOOOOOIb 

if 

2.NOAOBSFAULT 

tm 

AOBSF.fOOOOOOlOb 

t'' 

Z.NOPULSE 

Id 

FAULTCO0E.#04h 


GOTFAULT 

cp 

FAULTCODE.#04h 


z.GOTFAULT _ 

Id 

FAULTCODE.#04h 

ir 

Fr ISTFC 

tm 

P3.«00000001b 

j'' 

Z.AOBSSH 

cp 

FAULTCOOe.#01h 

jr 

z.GOTFAULT 

Id 

FAULTCODE.iOlh 

k 

FtRSTFC 

cp 

FAULTCOOE.iOa 

K 

Z.GOTFAULT 

Id 

FAULTCODE.#02h 

P 

FIRSTFC 

Id 

FAULT.FAULTCOOE 


, else dOA-n count 

: increase the team timer 

; test lor overllow 

: i( not 0 skip back turning 


; inaease the erase timer 

: test tor overflow 

: if not 0 skjp back turning 


; inaease the (auti timer 

: test for trie end 

; H not timed out 

; reset the dock 

; dear the last 

;test for call <}ealer code 

: sel (he fault 

; test the bebouncer 

: if r>ot set lest aobs 

; lest for command shorted 

; set the em)r 

: set the code 


: test tor the skiped aobs pulse 

: if no skips then no lautts 

: test for any pulses 

: H no pulses find if hi or low 

: else we are intermittent 

; set the faun 

; if same got tauti 

; test the last fault 

; if same got lautt 

; set the fault 

: tes< the input pin 

\ jump if aobs is siudi hi 

; lest for stuck low in the past 

; set the lauli 

: set the (auh code 

; test tor stuck high in past 
;sei thefauh 
: set the code 


;set the code 
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NOAOBSPAULT: 

FIRSTFC; 

FIRSTFAULT; 


cir 

Clf 


CP 

cp 


tm 
and 


FAULT 
FIRSTFC 


FAULTCOOE 
AOBSF 


FAULT,#O0 
Z.NOFAUIT 
FAULTFLAG.fOFFH 
LEARMT,#OFFH 
nz.TESTSDl 
FAULT.FAULTTIME 
ULE.TESTSDI 

FAULTTIME. #00001 000b 

nz.BITONE 
ledportmedl 


: clear (he lauit ccxie 
; clear dags 

; tost tor no tauR 


set the fault flag 
test for not in learn mode 
a in team then skip setting 


test the 1 sec brt 
; turn on the led 


BITONE: 
TESTSDI: 


lecfpon,#ledh 


; turn oK the led 


NOFAULT; 


dr 
rel 


FAULTFLAG 


; clear the flag 


. MOTOR STATE MACHINE 


STATEMACHINE; 

call 
Kor 
dec 
cp 

ip 


RS232 

pO.#00001000b 

FORCE PRE 

D0G2.l^d 

ugt.START 

STATE .#06d 

ugt.start 

z.stop 

STATE. #03tJ 
Z.Stan 

STATE .#00d 
z.aulo rev 
STATE.#oid 
2.up_dirocli0fi 
STATE, #02d 
2. up ^position 
STATE.#04d 
z,dn_direction 
dn_postt>on 


; toggte aux output 

; dec the prescaler 

; test the 2nd watchdog for problem 

; it problem reset 

; lest for legal number 

; if not the reset 

; slop motor 6 

; test lor legal number 

; if not the reset 

; test tor autorev 

; auto reversing o 

; test lor up 

; door is goir>g up 1 

; test tor autorev 

; door is up 2 

; test lor autorev 

: door is QOinQ down 4 

; dior is down , 5 


: AUX OBSTRUCTION OUTPUT AND LKjKT FUNCTION 
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AUXLIGHT. 
test_Iight_on: 


N01S, 


c*ec_prejighl; 


ejiiljighl: 


cp 

cp 

cp 

I or 
ctr 

decw 

V 

MOT 

id 
Id 

dec 
cJr 
cp 
dec 

r 

decw 

and 

ret 


LtGHT_FL^G.#LIGKr 
z.dec jjre light 
LIGHTlS.tOO 
2.N01S 
L)GKTlS.#Oid 
nr.NOlS 

pO.#WORKLlGHT 
LIGHT! S 

Fl>SH_FLAG,«FLASH " 
fu,decj)re_ljght 
flash_oelay 
n2.dec_prejrghi 
pO.tWORKLIGHT 

flash:delay_hi,#fl>sh hi 

FLftSH_DELAY LO,#FLASH LO 
FLASH_COUNfER 
n2.dec_pro_light 
FLASH_FLAG 


test lor no flash ■ 
it not skip 
lest lor timeoui 
if not skip 
toggle light 
oneshoted 


250 ms period 
toggle light 


LtGHT_TlMER_Hl.#OFFH 
2.exH light 

preJligkt 

nz.exit light 
LlGKT>iMER 
nz.eiit bght 
pO.tf^C'LlGHT ON 


test lor the timer igrtore 
: it set then ignore 
doc 3 b/te light timer 


H timer 0 turn otl the light 
turn off the light 


AOTO^REV ROUTINE 


lEAVEREV: 


cp 

ir 

and 
dr 

WDT 
cau 


FAREVFLAG.tOSflH 
M.LEA VEREV 
pO,#-LB *C WORKLIGHT 
FAREVFLAG 


HOLDFREV 
LIGKT_FLAG.#L1GHT 


dBCW 

decw 


: lest (or the forced up (lag 

: turn oft fight 
; or>s shot temp test 

;kictithedog 
; how o« the force reverse 
force the light on no blink 


ports .cMo?6s>.*,.cas^owr<^r™.o, 


al;to_oelay 

BALfTO.DELAY 
nz.a/swttch 


: wait for .5 second 
; wait for .5 second 

:l»5tswHches 


pO.#OOOOlOOOb 


; wl *i» output lor FEU/IA 
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NOUPLIW 


LD 


cp 
IP 
ta 

cp 
(P 


p2 tUP.LIMiT 
nz.NOUPLiM 
REA5ON.«60H 
SET,STOP_STATE 

REASON .«40H 
SET_UP_DIR_STATE 

REASON.tOOH 

SW DATA.tCMD SW 

2.SET_ST0P_STATE 

REASON.»10H 

RADIO CMD.#OAAH 

2.SET STOP STATE 


: t«sl th« limit 

; It Itmii set stop 

: s«t the reason as early limil 

: set stop 

: Mt the reason for the change 
: set the state 

: set the reason to command 
:test lor a command 
: A so then stop 

; sel the reason as radio commar\d 
: test for a radio cornmand 
; il so the stop 


; return 


HOLDFREV 

to RPMONES.If2*4d 
W RPMCL£Afl.#122a 

<S> 

df RPM_COUNrT 
Cit BRPM.COJNfT 
ei 
ret 


; Ml (he hold otf 

; clear rpm reverse .5 sec 

. start with a count ot 0 
: Stan wntr^ a count ol 0 


DOOR GOING UP 


up_Oirection 


UPON 
UPOFF 


WDT 

cati HOLDFREV 

W LiGrfT FLAG.ftlGHT 

and pO.f'LB *C MOTOR_DN ' 

op MOTDELfOFFH 

(r z.UPON 

WK IWOTDEL 

or pO.»LtGKT ON 
MOTOEL,«0d 

jr ute.UPOFF 


SKIPUPRPM. 


; kicM the dog 
; hoM oft tha toroa reverse 
: torce the tioht on no Wmk 
: disable down ratay 

:last lor done 
:H done skip May 
; incTMse the delay trner 
', turn on the bpht 
: last lor 40 aeoonds 
: il not timad 


Of pO.#MOTOn_UP *| #LIGhfT_ON : turn on the motor and bght 


FORCE IGNORE. #01 

rtt.SKIPUPRPU 

RPM_ACQUNT.f02K 

ugt.SKlPUPRPM 

FAULTCODE.•05^ 

FORCE_lGNORE,tOO 
r\i.tesi_up_5w jjre 


; test 1^ the ertld of the loroe *0r>ore 
; H not donol tasi rpmoount 
; lest for lass the 2 pulses 


: tost timer for done 

; H bmer not up do not test force 
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TEST_L'E'_FOHCE 
dec 


r 
di 
td 
Id 

sub 

St)C 


tatleS_up_rpm 


tes;_uF_s*_pfe 


iesi_up_sw 


upjim,l_c3ec 


i«st_up_!inie: 


•xit_up_dir 


dec 
dec 


J' 
Id 
r 

djn; 

td 

JP 

Id 

CP 

ip 
td 

CP 

K 

ip 
u 

d»cw 

IP 

rel 


RPM TtME OUT 
BFIPM TIME OOT 


; decrease the timeout 
; decrease ttie timeout 


1. tatled_up.rpm 

: turn ofl the inlerrupt 
RPM_SET_DtFP^LO.UP_FORfE LO 
RPW_SET DtFF*Ht.UP "fORGEJhi 
RPM_SET'DtFF"LO.Rp"M PERIOD LO 
RPM SET DlFF_HI.RPM PERIOD HI 
RPM_SET_OIFF_HI.#1006:OOOB " : lest high brt (or $iffn 

2. tesi_up_sw , it the rpm pwiod is ok trwn swiicr. 


REASON.#20H 
SET_STOP_STATE 

FORCE_PRE.#00000001 B 
ru.test_up_sw 

FORCE.KjNORE 
BFORCE_K3NORE 


p2.#UP_LIMlT 
2.up_nrnil_dec 
limrt.»LtMlT_COUNrT 
get_s* 

limit .get sw 

REASON.tSOH 

SET_UP_POS_STATE 

REASON.tlOH 
RADIO CMD.«OAAH 
i.SET_STOP STATE 
REASON.fOOH 
SW_DATA.»CMD_SW 
ne.test_up bme 
SET_STOP_STATE 

R£ASON.#70H 
MOTOR TIMER 
r.SET STOP STATE 


; sei the reason as toroe 


; test for odd f2 
; it odd skip 


enable inierrupl 

have we reached the limip 


dec de&ourwe coont 
set the reason as hmii 


set the rado command raason 
test tor a radio command 
it so stop 

set the reason u a oommar^ 
test tor a con>mar>d conditior) 


set ttte reason ss a time out 
decremsrt motor timer 


rsbjm 10 csHer 


DOOR UP 


up _^osrtion: 


WDT 
CP 


FAREVFlAG.#088H 
rtt.LEAVELIOKT 
pO.fLB WORKLlGrfT 
UPNOFLASH 


:iuG»(t»Mdoa 

; test tor the torced up flag 
: turn off Kght 

; skip cleanr>g the flash nag 
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UPNOFLASH 

Id 

and 

CP 

(d 

CP 

i' 

Id 
cp 
ir 

ret 

SETDNDIRSTATE: 
W 
tP 


worK_up: 


up_pos_rel: 


Id 


L)GHT_FLAG.«O0H 
limil,#LIMIT COUNT 

pO.#aB "C MOTOR.UP '4 #-C MOTOR_DN 


SW_OAT A , tLIGKT_SW 
z.vwork up 

reas6n.#ioh 
radi0_cmd.#0aah 

2.SET0NDIRSTATE 
REASON #00H 
SW DATA,#CMD_SW 
z.SETDNDIRSTATE 


ONEP2,#10D 
SET_DN_DlR_STATb 


pO,#WORKLK3HT 
LtGHT_TtMER_HI.»OFFH 


: light debounc«d? 

; selthe reason as a radio command 

; test tor a radio cmd 

; tf so Stan down 

; Ml the reason as a command 

: command sw debounoed? 

; it command 


; set the V2 sec timet 


; toggle woA ighi 
: set the timer ignore 


DOOR GOING DOWN 


DNON: 


WDT 

call 

Cir 

Id 

and 

cp 

inc 
or 
Cp 


HOLDFREV 

FLASH FLAG 

LIGHT FLAG.#LIGKT 

pO,«' LB -^C MOTOR UP 

MOTDEL.#0FFH 

Z,DNON 

MOTDEL 

pO.#LIGKT_ON 

MOTOEL.#20d 

ule.DNOFF 


; kicK the dog 

: hold off the force reverse 

: turn oft the flash 

; to roe the tight on no blink 

; turn off motor up 

; lest for done 

; it dor>e skip delay 

; increase the delay timer 

; turn on the light 

; test lor 40 seconds 

: K not Itmed 


pO.#MOTOR_DN *| #LlQm,ON ; turn on the motor and light 


SKIPDNRPM: 


V 
cp 

kJ 

if 

cp 


FORCE IGNORE.#01 

nz.SKIPONRPM 

HPM_ACOU^fr.#02H 

ugt.SKIPDNRPM 

FAULTCODE.tOSh 

FORCE.GNORE.tOO 
n2.tesl_dn_sw j)re 

ForcedDown,*1 h 

z.lest_*i_swj)re 


TEST DOWN FORCE: 
di 


test fro the er>d ot the loroe igrwre 
H not donot test rpmoount 
test tor less the 2 pulses 


test timer for done 

il timer not up do not lest loroe 

lest the flag to skip rpm ti forcing down 


93 


US RE37,784 E 


5.780.987 


93 


94 


dec 
dec 
ei 

j"" 
di 
Id 
kJ 

sub 
sbc 
Im 


taifed_dn_rpm 


td 
jP 

» 

tm 

i' 
di 

dec 
dec 


RPM_TiME_OLnr 
BRPM_T!ME_OLrT 


; decrease (he timeout 
; decrease the limeoui 


2,)ailed_dn_rpm 

RPM.SET.O.FF LO.DN fOficeTo'"""""'"""" 

RPM_SET_DIFF_HI.DM_FORCE Ml 
RPM_SET_DlFr LO,RPM_PER)00 LO 
RPM_SET_DIFF_HI.RPM_PERlOD Hi 

rresfdnV^""'-'"''"*^^ " : test high bH for Sign 
z.tes,_dn_sw . j, rpm period is ok iheTswitch 


REASON.#20H 
SET_AR£V_STATE 

FORCE.PRE,#00000001B 
nz,tesl_dn_sw 

FORCE IGNORE 
BFORCE_IGNORE 


: set the reason as loroe 
; set the stale 

; test tor odd /2 
; if odd Skip 


dn_limit_dec: 


TESTRAOlO; 


tm 
Id 

djnz 

td 

CP 

Id 
V 

cp 

jr 
cp 


TESTFORCEIG: 


NOAREVON: 


cali_sw_dn: 


td 

ip 

and 

jP 

td 
cp 

ip 
Id 
cp 


p2.#DN_LIMrT 
z.dnjimit dec 
limit.#LtM?r_COUNrT 
call_sw_<jn ~ 

limrt.caJ) sw_dn 

REASON.#50H 

CMD_DEe,#OFFM 

nz.TESTRADIO 

REASON,#90H 

TESTFORCEIG 

L^T_CMD.#00 

nz.TESTFORCeiG 

BCO0EFLAG.#077H 

ni.TESTFORCElG 

REASON,#0A0H 

FofcedDown.fOO 

nz.NOAREVDN 

FORCE_IGNORE.#00H 

i.NOAREVON 

REASON,«60h 

SET_AREV_STATE 

pO.#*LB *C MOTOR DN 
SET_DN_POS_STATE 

REASON.nOH 
RADlO_CMD.tOAAH 
2.SET_AREV_STATE 
REASON.#00H 
SW_OATA.#CMD SW 


turn on the ini«fTupi 
are we at down limit? 

reset the Kmrt 


dec bebounce counter 
set the reason as a limrt 
lest tor the switch still held 

c*osed with the control held 


; test tor the tast commarxJ beino radio 

; it r»t test force 

; test lor the b code flag 

: set the reason as b code to timrt 

; test for force down action 

; a sot skip earty limits 

; test the toroe ignore for done 

; a rev ft limit before force enabled 

:eariy limit 

; set autoreverse 

:set the State 

; set the raawn as radio commaf»d 
; test lof a racio command 
: H so arev 

; set the reason as command 
: test lor command 
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test dn time: 


dec obs_oounl: 


OBSAREV: 


OBSTESTB: 


do^re verse: 
;exii Z dn: 


iP 

decw 
IP 

I: 

d|nz 
cp 

r 
cp 

ret 

Id 
id 
td 
Id 
Id 
jp 

cp 

Id 
cp 

cp 
j' 
cp 

i' 

cp 


i.SET^AREV_STATE 

REASON.#70H 

MOTOR_TiMER 

z,SET_AREV_STATE 

obs_counl.eiil_dn_dir 
LAST_CMD,#6b 
r,OBSTESTB 
CMD DEB #OFFH 
nz.OeSAREV 


: set th« reason as timeout 
: decrement motor timer 


: dec aux obs count 

: test lor the last commarKt from radio 

; il last command was a radio test b 

: test lor the command switch holding 

; it the command switch is not holding 

: do the autorev 

; otherwise skip 


FLASH_FLAG.tOFFH 

flash3counter.#2o 


; set flag 

; set for 1 0 flashes 
FLASH DELAY HI.#FLASH_HI ; set lor .5 Hz period 
Fl>SH_DEUVY_LO.#FLASH_LO 


REASON.#30H 
SET_AREV_STATE 

BCODEFLAG.#077H 
nz.OBSAREV 

REASON,#0B0H 
FAREVFLAG.#088H 
nz,eiii_2 dn 
CMD_DEB.#OFFH 
z.exil 2 dn 
LASrCMD,#00 
nz.do reverse 
BCODEFLAG.#077H 
z.exti_2_dn 

SET_AR£V STATE 


; set the reason as auloreverse 


: test for the fo code <lag 
; il not b ootle then arev 

; set the reason as command rtot hetd 

; test forced up flag 

: it the forced up flag dear skip 

: test for a held command 

: it the command is held keep going 

: test for the last command t>eing radio 

; if not do reverse 

; test for the b code flag 

; it set skip till either is released 

; set the auloreverse state 


DOOR DOWN 


dn_pcsition: 


WOT 
cp 

and 


FAREVFUVG.#0B8H 

niDNLEAVEL 

pO.#'^LB *C WORKLK3KT 

DNNOFLASH 


; kick the dog 

: test for the forced up flag 
; turn off light 

; skip ctearing the flash flag 


ep 

cp 


ForcedDown.fOld 

zJestl^otorRev 

MOTOR_TIMER,#00(J 

z.TestMotorRev 

MOTOR_TtMER 

RPM_ACOUNT 


: test tor loroe in past 

; it so the test motor motion 

: test tor lime^ out 

: it timed out then last rev 

: decrement motor tinwr 

; dear the rpm counter 
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TostMotorRev: 


q> 
If 

Id 
IP 


SkipLock 
DNLEAVEL: 

Id 

DNNOFLASH: 

Id 

and 

cp 

jf 

Id 

CP 

if 

Id 

cp 

if 

ret 

SETUPOIRSTATE; 

Id 
jp 


worK_dn 


dn_pos_ret. 


Kor 
Id 


SKipLock 

p2.#DN_LIMrr 

2,SKipLock 

RPM_ACOUNT.#10d 

ul«.SkipLock 

ForcedDown.inh 

SET ON D1R_STATE 


LIGHT_FLAG.#OOH 

fcmH.#LIMJT_COUNfT 
pO.#*Le *C MOTOR.UP 
SW_OATA,#LlGKT_SW 
Lwoflt dr> 

reas6n.#ioh 

RADI0_CMD.#0AAH 
2, SETUPOIRSTATE 
REASON,#00H 
SW_DATA.tCMD_SW 
2.SETUPDIRSTATE 


ONEP2.#10D 
SET_UP_DIR_STATE 


pO.IWORKLIGHT 
LIGHT_TIMER_HI,#OFFH 


; sKip (he lock till 27 sec limeoul 

, ts the down (imil still set 
: then skip the lock down 
; lest )or 2 rev 
: (I less skip the lock down 
; set the Hag to skip early bmits 
: lore© (he door dowr^ to lirT> 


'S-#*C MOTOR_DN : disable motor 
: debounced? light 

: sat the reason as a radio command 
; test (or a radio commarK) 
; if so go up 

; set the reason as a command 
; command sw pressed? 
; it so go up 


: set the 1 .2 sec timer 


; toggle wortt ItgtH 
; set the timer ignore 


STOP 


stop. 


LEAVESTOP: 


WDT 
and 


<K)rV_»top: 


oni 
cp 


ret 


FAREVFLAG.tOSflH 
nz.LEAVESTOP 
pO,#*LB *C WORKLIGKT 

LlGHT.FLAG.fOOH 
pO.#*LB *C MOTOR UP •» #*C 
SW_DATA.#LIGHT_SW 
l.work_slOp ; 
REASON,«10H 
RADIO.CMD,#0AAH 
2.SET_DN DIR STATE 
REASON.ibOH" 
SW_DATA,#CMD SW 
2.SET DN_DIR STATE 


:K»cKthedog 
; test for the loroed up nag 

; turn oH tight 

;at>owMnk 

MOTOR_0N :dis^ie motor 
debounoed? tight 


: set the roAson as radio oonvnand 
; test for a rado eommand 
iHsogodown 

; set the rvaaort as a oommand 
i oonvnand sw pressed? 
: it so go do«vn 


«or pO.iWORKLlQHT 


; toggle work NgtH 
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stop_re» 


Id 
ret 


LIGHT TIMER HI,#OFFH 


sel the timer ignore 
. return 


SET THE AUTOREV STATE 


SET_AREV_STAT£: 
di 
Id 


STATE.»ALrrO_REV 
SET ANY 


; tt w« got here, th«n leverse motor 


SET THE STOPPED STATE 

SET_STOP_STATE. 

d> 

Id STATE.#STOP 

jr SET ANY 


SET THE DOWN DIRECTION STATE 


SET_ON DIR STATE: 

a 

id 
cir 
tm 
if 


STATE.#0N_D1RECT10N 
FAREVFLAG 
p2.#DN LtMfT 
fU.SET ANY 


SET_ON POS_STATE. 

d 

Id STATE.tDN.POSrTtON 
jr SET_ANY 


; energize door 

: one shol the forced reverse 

: are we at down kmit? 

: rt not at limit set dn 
; else set the dn position 


SET THE DOWN POSITION STATE 


: load raw state 


SET THE UP DIRECTON STATE 

SET UP_DIR STATE: 
di 

cir Force<Cown 

Id STATE.«UP_DlRECTION 
tm p2.#lJP UMFT 
if TU.SET_ANY 


SET THE UP POSrriON STATE 
SET.UP.POS.STATE^ 

U STAlt.fUP_P0SfT10N 


deer the flag lor sfciping early fimrt 

have we reached the timtt? 

i1 rtol »et the stale 

else lali throught and sel pos state 
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SET ANY STATE 


SET ANY 


Id 

Id 


TURN_0N_LIGKT: 
Id 


lightoH. 
Ijghton: 


BSTATE.STATE 


: set the backup state 
; deaf the rpm counter 


RPM_COUKrT 
BRPM COUNT 

BFORCE.IGNORE.#ONE_SEC; set the lorce ignore timer to one sec 


RADIO_CMD 
RPM_ACOum 
LIM^'^#LlMIT_COU^fT 
M0TOR_TtMER HI,#MOTOR HI . 
MOTOR.TIMERlLO.tMOTOR LO 
STACKREASON.REASON ~ 

stackflag.#offh 

LtGKT_TtMER Hl.fSET TIME HI 
LlGHT_TIMER_LO.#SEf TIME~ LO 

phe_ligkt.#set_time"pre " 


; one shot 

dear the rpm active caunler 


; save the lemp reason 
; set the flag 

set the tigtit period 


LIGHTS.PO 
LIGHTS.#WORKLtQhn- 
nz.lighion 


dr MOTDEL 


: read the light stale 

: il trw light is on ttdp dear tng 

; dear the motor delay 


AUX_OBS; 


-1*!'.'!™"^ AUXILARY OBSTRUCTIOnTnTERRUPT ROUTINE 


W 0BS_COUhrT.#6D 

ar>d imr.tlllioillb 

»d A0BSTEST.#11D 

or AOBSF.fOOOOOOlOB 


; reset pUse oountar {no obstruction) 

; turn off the interupl for up to SOOuS 

; reset the lest timer 

; set the flag tor got a aobs 

; return from tnt ■ 


THIS IS THE MOTOR RPM INTERRUPT ROUTINE 


push 

srp 

Id 

W 

tm 

RPMTIMEERROH: 


•RPM_GROUP 
fpm_t»nip_h(.TO£)CT 
rpm^temp lo.TO 
iRQ.tooorboooB 

2.RPMTIME0K 


; save current pointer 

;poinf to these reg 

; read the timer extension 

: read (tie timer 

: test for a pending intefTupt 

: if not then time oh 
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tm 
dec 


Id 
Id 
td 
td 
Id 
Id 

sub 
sbc 
tm 

if 

Id 
Id 

sub 
sbc 

RPM TlME_FOUND: 


fpm tempjo.#1&0000008 

2.RPMTIMEOK 

rpm_iemp_hi 

imr.#llin011b 

rpm_2pasl_ hi.rpm_past_hi 

rpm_2past_lo.rpm_|>asl_to 

rpni_past_hi. fPf" J*"ip_^ 

rpm _pa$tJo.cpm_t«fnp_lo 

rpm_ditl_N.rpm_2past_hi 

rpm_di«_lo,rpm_2past_lo 

rpm_ditt_to.fpm_pastJo 

rpm_d>tJ ht.rpmj)ast_ht 

rpmlditi'hi.tlOOOOOdbb 

2.RPM,flME_FOUN0 

rpm_diti_hi,rpm_pasl_hi 

rpm_ditf_ld .rpni_pas1_k) 

rprn^dif1_lo .rpm_2past_to 

fpm_djt(_hi,rpm_2past_hi 


TULS: 


CLRC: 


INCRPM: 


test tor irmer reload 

if no retoad time is ok 

il reloaded then dec the hi to resync 

turn oH the inierupt tor up to SOOuS 

save the past for testing 

transter the present into the past 

iransier the past into the ditterwoe 

fifxJthe dttterence 

lest for neg number 

if the tirrw is correct then jump 

transler the temp into the ditterence 

find tfw difference 


SKIPPEOGE: 


Id 
Id 

e> 

rpm_penod_hi .ipm_<Sf1_ hi 
rpm_pefiod,lo.rpm_<Sfl_lo 

: transfer the (fifference to the period 

di 
cp 
if 
cp 

i' 

rpmjwriod N,#12D 

ult.SKlPC 
STATE.«05h 

z.CLRC 

: test for a period of at least 6.l44mS 
; if the period is less then skip counting 
; test for the down imrt stale 
; if sel clear the counter 

cp 

if 

tm 

if 

STATE.#02H 
ni.lNCHPI^ 
P2.#UP LIMIT 
nz. INCRPM 

; lest for the up Itnut state 

; it not then inaemeni the rpm state 

: test for the up limit still set 

; if not then set 

dr 
clr 
fti 

RPim CCXIMT 
BRPi5i_COUffT 

: dear the rpm counter 

jf 

SKIPC 


inc 
inc 
inc 

RPM coum 

BRPM COUhTT 
RPM_ACOUta 

; noease the rpm count 
; irwrease tfie rpm count 
; increase the rpm count 

inc 
di 

RPM_ACOUMT 

: incfease tfte rpm count 

td 
Id 

ei 

rpm time oulJISO 
BRPM_TiiUE_0UT.#l50 

; sel the rpm max period as 30mS 
: set the rpm mai period as 30mS 
; H rpm not updated by then reverse 

pop 
iret 

rp 

; retuni the rp 
; return 
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THIS IS THE SWITCH TEST SUBROUTINE 
STATUS 

0 -> COMMAND TEST 

1 »> WORKUGHT TEST 

2 - > VACATION TEST 

3 - > CHARGE 

SWITCH DATA 

0 ->OPEN 

1 -> COMMAND CMD SW 

2 -> WORKLfGHT LIGHT SW 
4m> VACATION VAC SW 


call 

ei 

clr 

cp 

(P 

iP 

CP 

jp 
iP 

COMMANO.TtST: 

jf 

inc 
cp 
ir 

and 

or 

cp 

if 

Clr 

NOTF LASHED; 


RS232 

SW DATA 

STATUS,#03d 

tig t. Stan 

z.charga 

STATUS.tOZd 

2. VACATION TEST 

STATUS.JWld 

2.WORKLlGHT_TEST 

VACFLAG,#OOH 
2.C0MMAND_TESTl 

VACFLASH 

VACFLASH.#10 

uR.COMMAND TESTI 

p3.tCC;HARGE"_SW 

p3.#DtS_SW 

VACFLASH.teOd 

nz.NOTFLASHED 

VACFl>SH 


; sot the deiauH to open 'ido' 
; test tor illegal number 
; rl so reset 

; if il is 3 ttien goto Charge 

; test tor vacation 

: ii so then jump 

; test tof «wrt(l»ght 

: it so then jump 

; 6tse it id command 

: lest tor vacation mode 
; H not vacation skip Hash 

; irKrease the vacation flash timer 

; test the vacation flash period 

; il lower period skip flash 

: tiTt off wall switch 

: enable ctecharge 

; test the tme delay tor mat 

; if the flash is not done jump mi re 

; restart the timer 


C0MMAN0_TESTl: 
tm 
if 
tm 


CMDCLOSED: 


call 
cafl 


po.fSwrrcHES 

r«.CMDOPEN 

P0.#10000000B 

nz.CMOOPEN 

DEC VAC 

DECLK3KT 

CMD_DEB,#OFFH 


: convnand sw pressed? 

; open commarxl 

; test the second command ir»put 

; dosed corrtmand 
; decrease vacation debowwe 
; decrease light debounoe 
; test for the max number 
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2.SKIPCMD1NC 


; rf at the max skip inc 


CMD_OEB 
BCMD DEB 


; increase the debouncer 
; inaease the bebouncer 


SKIPCMDINC: 


GOT_A_CMD: 


SKIP LEARN: 


CMDEXIT. 


jr 

6> 
Id 
(d 
cp 

if 

push 

Sfp 

call 
clr 

pop 

or 

call 

Id 
Id 


CMDDELEXIT: 


CMD DEB.fCMD MAKE 
ru.CMDEXIT 


LAST_CMD,#055H 
SW_DATA,*CMD_SW 
AUXLEARNSW.#100d 
UQt.SKIP LEARN 
RP 

#learnee grp 
setlearn" 

SW_DATA 
RP 

pO.#LlGHT ON 
TURN_ON\lGHr 

CMD DEB,#OFFH 
BCMD_DEB.#OFFM 


; it not made then exit 


; set the last command as command 
; set the switch data as command 
; test the time 


: set the learn mode 
; clear the cmd 

; tunn on the light 
; turn on the light 

; 8»t the debouncer to fl one shot 
; set the debouncer to ft one shot 


; turn on the charge system 


p3.#CKARGE_SW 
p3,#CDIS_SW ; 
SWITCH DELAY.#CMD DEL EX ; set the delay Ume lo 8mS 
STATUS.#CHARGE ; charge time 


DELLOOP: 


TESTWL: 


and p3,#UB *C CHARGE.SW 

or p3.#DlS SW 

td DELAYC.#16d 

dec DELAYC 

jr ru .DELLOOP 

tm pO.tSWITCHES 

ji n: .TESTWL 

call OECVAC 

call DECLIGHT 

call OECCMD 

W AUXLEARNSW.dfOFFH 

ir CMDEXn 


Id STATUS.#WL.TEST 
ret 


f> open 
: \\m oft charging sw 
; enable cSscharge 
; B8t ttw time delay 


loop till (May is up 
command fine still high 
H ao return later 

U not open Ine dec afl debouncors 


turn oN the aui learn siwitch 
and ex(l 


; eat to test tor a woftdght 
; return 


WORKLtGHT_TEST: 

tm pO.ffSWiTCHES ; commtnd line stHI high 
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If 

cdti 
call 
cp 


SKIPLIGHTriviC. 


GOT_^A_LIGKT 


TESTVAC2. 


r 
Id 

CP 

1> 

ctr 


id 
Id 


UGhfTDELEXrT: 


nzTESTVACS 

DECVAC 

DECCMD 

LIGHT.DEB.#OFFH 

Z.SKIPLIGHTINC 

LIGHT_DEB 

LK3KT_D£B.#LIQHT MAKE 
nz.CMDEXiT 

LtGHT_DEB.#OFFH 

SW_OATA.#LIGHT_S>/ 

RRTO.#10id 

ugt.CMDEXrr 

AUXLEARNSW 

CMDEXIT 


STATUS.#VAC TEST 
swrtch_(telay .# VAC_D EL 


; exii setting to lesl tor vacation 

; deaease the vacation ctebouncer 

; and the command debounoer 

: test tor the mat 

; if at the mait skip inc 

; inc debounoer 

; lest tor the light make 
; i! ■ • • then recrtarg« delay 

; Mt the debouncer to max 

; set the data as wortjight 

: lost tor code reoeption 

; tt not than skip the sating ot flag 

; start the laam timer 

: V\en recharge 


: set the next test as vacation 
; set the delay 


VACATI0N_TEST. 

djnz 

tm 

\r 

call 
call 
cp 

if 

inc 

VACINCSKIP: 


Op 


VACOUT; 
GOT_A_VAC: 


W 

VACATlON_EXrT; 

M 

VACDELEXIT: 

ret 

EXrT_ERROR: 


«WTtch_delay,VACDELEXIT 

pO.#SWITCHES 

nz.EXIT.ERROR 

DEC4.1GKT 

DECCMD 

VAC_DEB,#OFFH 

z.VACINCSKIP 

VAC_DEB 

VACFLAG.WOH 
z.VACOLn- 

VAC.DEB.KVAC MAKE IN 
nz VACATON Exrr ~ 
GOT_A VAC " 


; command line sifll high 

; exit with a error setting open slate 

: decrease the lighl debouncer 

; decrease the command debouncer 

; lest lor the max 

: skip the incrementing 

: inc vacation debouncer 

: lest lor vacation mode 
; it not vacation use out time 

: test tor t>e vacalion make point 
; exit if not made 


VACCHANGE.#OAAH 
VAC_DEB.#OFFH 

STATUS.tCHARGE : eet the next toil as charoe 


: sal vacation debounoer to max 


call DECCMD 
cal DECVAC 


; deoremem tfM debouncers 
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call OECLIGKT 

Id SWI7CH_DELAY.*VAC_DEL EX ; set Ihe detay 

td STATUS.#CHARGE ~ ; set the next lest as charge 


charge: 

or p3,lfCHARQE_SW 

and p3,#CDlS SW 

dec SWfTCH_DELAY 

ir n2.charge_ret 

Id STATUS.#CMD_TEST 

charge_ret 


DECCMD 


CP 

i'' 

di 

dec 
dec 


SKIPCMDDEC; 


cp 

di 

cir 


CMD_DEB.#OOH 
2.SKIPCMDDEC 

CMD_DEB 
BCMD DEB 


CMD_0EB.#CMD_8REAK 
nz.DECCMOEXfT 

CMD DEB 
BCMD DEB 


; test lor the min number 
: if at the min skip dec 

: decrement debouncar 
; decrement debouncer 


; if not at break then exit 
; it not break ttwn exrt 

; reset the debounoer 
: reset the debouncer 


DECCMDEXIT. 


DECLJGKT: 


dec 


skipughtdec- 


cIr 


DECl (GHTEXIT: 


HGKT_OEB,#00H 
2.SKIPLIGHTDEC 
LIGHT_DEB 

LIGHT_DEB,#LIGHT BREAK 
nz.DECLIGHTEXlT ~ , 
LIGHT_DEB 


: test tor the min niimber 
; if at the min skip dec 
; decrement debounoer 

: if not at break then exit 
:if not break then exh 
: reset the debounoer 

; and exit 


OECVAC; 

SKIPVACDEC: 
DECVACIN: 


if 

dec 
CP 


VAC_OEB,#OOH 
zSKIPVACOEC 
VAC^DEB 

VACFLAG.#OOH 
z.DECVACOLTT 


: lest tor the min nurrter 
; H at the mn skip dee 
; decremeni debounoer 


: test tor wacati 
; H not vacation use out time 


CP VAC_DeB.#VAC^BREAK_lN ; lest for (he vacation bfMk point 


113 


US RE37,784 E 


5.780.987 


113 


114 


DECVACOUT: 


cp 
I' 


CLEARVACDEB: 
DECVACEXIT: 


ni.DECVACEXrr 
CLEARVACDEB 


VAC_DEB.#VAC_BREAK_OUT ; test fof the vacation break point 
nz.DECVACEXrr ; eiii ii noi 


; reset the debouncer 
; and exit 


THIS ROUTINE GENERATES THE RAMP FOR THE COMPARATORS 


PWM: 


tesl_up: 


update_pwm. 


push 
srp 
and 
)m 

r 
Id 

tm 

Id 

add 
djnz 


•PWM^GROUP 
p3.#*CPWM Ht 
pO,#DOWN_COMP 
n2.iesi_up 
dnjemp.polsowwdth 

pO.#UP_COMP 
n2.updaTe _p¥wn 
up_ien»p.ptjlsewidth 

puLs«w)dth.«4 
pwn-._count , pwm^exrt 


GOT_FORCE_ADDRESS: 


DN>DDRESS_OK: 


kl 
sub 


dnjemp 
dnjemp 
up_t*mp 
up.lemp 

DNFORCE.dn temp 
UPFORCE.upJemp 

dnjemp,«064d 

ult.0N_ADORESS OK 
dn_tomp.#064d 


terce.add_hi.*i_t8mp 

dn_t»fnp.#64d 

*i_temp.(orce.«dd_hi 


; save current pointer 

; take pwm output lovw 
: was it down (oroe? 
: no. test up force 
; save setting 

; up force b-ip? 
; shoutd be high 
: save setting 

; increase polsowidth 


turn on stacked irtle^^;pts 

a 
a 

n. 

save the values 


; test the last address 

: if in the rartge ok 

: if out Of the range sat to ttie top 


; REVERSE THE ROTATION 


W loit»_add_hi.#*hb forcejaWe 60 
W torce_dddJo,#*lb force Jtable3o 
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tm 

i' 

Id 

add 
adc 
add 
adc 

d. 
(dc 
incw 
Idc 

ei 


p2 #001 00000b 
n2.DN6C 
torce_add_hi.#*hb (orce_table_50 
<orc6~aod io.*Mb lorce tabfe 50 


tesl the 5O'60 Cii 


torce_add_lo,dn_temp 
tor«_add_hi.#OOh 
lorce _add Jo. dnjemp 
1orce_add_hj, tOOh 


dn Jorce_hi , @torce_add 
*orce_add 

dn_(orce_lo.@torce_add 


calculate the address add 2X terrp 
calculate the address add 2X temp 


961 hi byte 
0et low byie 


CP 

Id 

UP.ADDRESS.OK 

Id 
Id 

sub 

td 
Id 
Im 

r 
Id 
Id 


up (emp.#OMd 

un.UP_ADDRESS_OK 

up_1emp.#064d 


; test the last address 

; ii tn the range ok 

; if out ol the range sel to the top 


; REVERSE THE ROTATION 


for ce_add_hi, up Jemp 
up_temp.#64d 
up jemp J orce_add_hi 

lorce _8dd_hi.#"hb <ofce_tabte_60 

force a6d_lo.#*lb force "table 60 

p2.#6bi 00000b ; lest the 50/60 bt! 

nz, UP60 

torce_acW_hi.#*hb (orce_taWe_50 
tDrce_addJo.#*lb torcejable_50 


add 
adc 
add 
adc 

ck 
Idc 


toroe_addJo.up_temp 
lorce _add_hi.#00h 
lorce_ftdd_lo,up_temp 
torceladd_h».«00h 


up_torc8_hi.@>f oroe.add 
•orce_add 

up_torcejo,<^lorce_add 


calculate the adc^ess add 2X « 
catculale the adc^ess add 2X » 


oat hi b\ le 
gat low byte 


pwm_axH: 


Id 
td 
Id 
td 
td 

td 

pop 
irei 


PWM STATUS.fOFFH ; 
pwm_ooom.#TOTAL PWM COUNT ; max count 
pulsewidth.«MIN COUm ; Ml initial pulsawkfth 

tenxi.VMIN 50U>^ ; ftan initial pw 

up ternp,«MIN COUNT ; 


; restore pointer 
; return Irom im 


h pulse 
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FORCE TABLE 


force 

S_0: 
S_i: 
S 2; 
S 3; 
S_4. 
S_5, 
S 6 
S_7 
S 6 
S_9. 
S 10 
S"ll 
S 12: 
S_13 
S_14 

S_15 
S 16: 
S"l7 

s~ie 
Slig 

S 20: 
S_21: 
S 22; 
S_23 
S 2A 
Sl25 
S 26 
S 27 
S_28 
S_29 
S 30: 
SJ3^ 
S_32 
S_33 
S 34 
S.35: 
S 36: 
S 37 
S 38 
S,39: 
S 40 
Sl4l 
S_42: 
S_43 
S 44 
OS: 
S 46 
Sl47: 
S 48: 


fjabte_60: 


.word 

.word 

•wofd 

.word 

.word 

.word 

.word 

.word 

.word 

.word 

.word 

.word 

.word 

.word 

.word 

word 

.word 

.word 

.word 

.word 

.word 

.word 

.word 

.word 

.word 

.word 

.word 

.word 

.word 

.word 

.word 

-word 


.word 
.word 


.word 
.word 


ODACH 

ODACH 

0DC5H 

0DD6H 

0DF7H 

OEIOH 

0E29H 

0E42H 

0E5BH 

0E6DH 

0E7FH 

0E91H 

0E9BH 

0EA5H 

OEAFH 

0E89H 

0EC3H 

OECDH 

0ED7H 

OEEIH 

OEEBH 

0EF5H 

OEFFH 

OFOSH 

0F13H 

OFIDH 

0F27H 

0F31H 

0F3BH 

0F45H 

0F4FH 

0F59H 

0F63H 

0F6DH 

OFeeH 

0F9FH 

0FB8H 

OFDOH 

OFEAH 

1003H 

101CH 

1035H 

104EH 

1067H 

1099H 

lOCBH 

10F0H 

112FH 

ItBtH 
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S_J9 
S 50. 
S 5V 
S 52 
S"53. 
S 54 
S_55 
S_56. 
S 57. 
S_58 
S 59, 
S 60 
S 61 
S 62 
S_63 
S 64 


.word 
.word 
.word 
.word 
.word 
.word 
.word 
.word 
.word 
.word 
.word 
.word 
.word 
.word 
.word 
word 


1193H 
nCSH 
1229H 
1250H 
12BFM 
1323H 
13C1H 
14FCH 
16D6H 
194 DH 
1C62H 
2014H 
2465H 
2954 H 
2EE0H 
2EE0H 
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What is claimed is: 

1. A barrier operator for opening and closing a movable 
barrier, comprising: 

a barrier drive; 

means for detecting motion of the movable barrier; 5 
means for detecting when a barrier command signal has 

been given to the barrier drive; 
means for storing a commanded state of the barrier drive; 
means for comparing the commanded state with the 

motion indicated by said barrier motion detection 

means, and for indicating if the motion conflicts with 

the commanded state; and 
means for generating an alarm signal in response to the 

conflict indication of said comparing means. 

2. A barrier operator for opening and closing a movable 
barrier according to claim 1, further comprising means for 
enabling the alarm signal generating means a preselected 
time interval following closure of the barrier. 

3. A barrier operator for opening and closing a movable 
barrier according to claim 2, further comprising means for ~^ 
optically detecting the presence of an obstacle adjacent the 
barrier and producing an obstacle detection signal in 
response thereto, said obstacle detection means being inhib- 
ited in response to the means for enabling alarm signal 
generation. 

4. A barrier operator for opening and closing a movable 
barrier according to claim 1, further comprising a barrier 
position detection switch for generating a barrier closure 
signal when the barrier is substantially closed and providing 
the barrier closure signal to the means for generating the 
alarm signal indicative of the fact that the barrier has been 
closed. 

5. A barrier operator for opening and closing a movable 
barrier according to claim 1, further comprising means for 
causing the barrier drive to supply a closing force to the 
movable barrie^ in response to the alarm signal from the 
means for generating the alarm signal. 

6. A barrier operator for opening and closing a movable 
barrier according to claim 5, further comprising means for 
the barrier drive to cease supplying a closing force after a 
predetermined time interval. 

7. A barrier operator for controlling a movable barrier, 
comprising, 

a down limit detector disposed to indicate whether said 
barrier is at a closed position or not; 

memory means for storing one of a set of states of said 
barrier, die set of states including a CLOSED state 
indicating said barrier is closed; 

alarm generation means, responsive to the barrier state 5Q 
stored by said memory means and said down limit 
detector, for generating an alarm signal when the stored 
barrier state is CLOSED and said down limit detector 
indicates said barrier is not at a closed position; and 

alarm enabling means for enabling said alarm generation 55 
means a preselected time interval after said barrier is 
closed. 

8. A barrier operator according to claim 7, wherein said 
alarm enabUng means is responsive to an indication from 
said down limit detector that said barrier is closed for 50 
initiating the preselected time interval. 

9. A barrier operator according to claim 7, further com- 
prising: 

down motor signal means, for providing a down motor 
signal in response to said alarm signal; and 55 

a barrier drive responsive to said down motor signal for 
closing said barrier. 
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10. A barrier operator according to claim 9, further 
comprising: 

obstacle detector for detecting an obstacle to movement of 
said barrier, and for generating an obstacle signal in 
response thereto; and 

means for disabling said barrier drive in response to the 
obstacle signal. 

11. A barrier operator according to claim 10, wherein said 
obstacle detector comprises: 

an optical light emitter for emitting light; and 
an optical light detector for receiving the light from said 
emitter, and generating a signal indicative of whether 
light is received from said emitter or not. 

12. A barrier operator according to claim 9, wherein said 
alarm enabling means is disposed to continuously enable 
without a preselected time delay said alarm generation 
means after said alarm generation means has generated an 
alarm signal, and after said barrier drive has closed said 
barrier in response to said alarm signal. 

13. A barrier operator according to claim 9, further 
comprising: 

a barrier drive motion detector for detecting actual motion 
of said barrier drive and generating a motion signal 
indicative thereof; wherein 

said alarm generation means receives the motion signal 
and generates the alarm signal when the stored barrier 
state is CLOSED, said down limit detector indicates 
said barrier is not at a closed position, and said motion 
detector indicates motion of said barrier drive. 

14. A barrier operator according to claim 9, further 
comprising: 

a command signal receiver for receiving a signal com- 
manding said barrier to open, and generating an indi- 
cation thereof; and 

means for providing an up motor signal in response to the 

receiver indication; wherein 
said barrier drive responds to the up motor signal by 

opening said barrier; and 
said memory means stores a state selected from the set of 

barrier states, other than the CLOSED state, in response 

to the receiver indication. 

15. A garage door operator for opening and dosing a 
garage door, comprising: 

a motor for moving the garage door; 

a down limit detector, for indicating when the garage door 
is moved to a closed position by said motor; 

timer means enabled by the indication from said down 
limit detector that the garage door is closed, disposed to 
indicate when a preselected interval has expired; 

command signal means for receiving a commanded state 
of the garage door; and 

a microprocessor responsive to said command signal 
means for causing said motor to move the garage door 
to the commanded state, disposed to cause the motor to 
close the garage door when said timer means indicates 
the preselected interval has expired, said down limit 
detector indicates the garage door is not closed, and 
said command signal means has not received a new 
commanded state. 

16. A garage door operator according to claim 15, further 
comprising: 

a tachometer for detecting rotation of said motor, and for 
providing an indication thereof to said microprocessor, 
wherein 
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said microprocessor is disposed to cause said motor to an alann generator, responsive to the barrier state stored 

close the garage door when said timer means indicates by said memory and said down limit detector, for 

the preselected interval has expired, said tachometer generating an alarm signal when the stored barrier 

indicates said motor has rotated beyond a preselected state is CLOSED and said down limit detector indicates 

threshold, and said command signal means has not 5 ^^^^^ barrier is not at a closed position: and 

received a new commanded state. enablerfor enabling said alarm signal genera- 

17. A garage door operator according to claim 15, further ^or a preselected time interx^al after said barrier is 

comprising: . ^ • -.c ; • 

^. I , , I J , , r u A 4r 26. A barrier operator accordmg to claim 25, wherein 

an optical obstacle detector for op ically detecting the ,aid alarnt enabler is responsive to an iudication from said 

presence ot an obstacle adjacent tne garage aoor ana ^^^^^ ^.^.^ ^^^^^^^^ ^^^^ -^.^ ^^^^.^^ 

is closed for initiatine 

producing an obstacle detection signal in response preselected time imerx^ai 

thereto, wherein 27. A barrier operator according to claim 25, further 

said microprocessor is responsive to the obstacle detec- comprising: 

tion signal to cease causing said motor to close the , • r j- j * • / 

^" ^ 15 down motor circuitry, for providing a down motor signal 

garage oor. , . . - in response to said alami signal: and 

18. A garage door operator according to claim 15, wherem , . ^ • . • . . * • / ^ 

J • 1 • A- f , barrier drive responsive to said down motor signal for 

said command signal means composes a radio frequency , . . . , • ^ j 

closing said barrier 

receiver 

,^ /, . r • J 7 • 11 28. A barrier operator according to claim 27, further 

19. A barrier operator for opening and closing a movable . . ^ ^ 
, . . ° -jA comprising: 

barrier, comprising: " , , , r , ■ , , r 

, . J . obstacle detector for detecting an obstacle to movement of 

a barrier drive' ^ <^ 

_ , , , said barrier, and for generating an obstacle signal in 

a mouon detector for detecting motion of the movable . j.^^i^,.^^ ^^.^ ^^^^^^ ^^^^ 

barrier, -^^ response to the obstacle signal, 

a command signal detector for detecting when a barrier 29. A barrier operator according to claim 28, wherein 

command signal has been given to the barrier drive: ^^-^ obstacle detector comprises: 

circuitry for storing a commanded state of the barrier ^^^-^^j ^.^^^ ^^-^^^^ emitting light: and 

an optical light detector for receiving the light from said 

a controller for comparing the commanded state with the ^^-^^^^ generating a signal indicative of whether 

motion indicated by said barrier motion detector, and 30 ^.^^^ received from said emitter or not. 

for indicating if the motion conflicts with the com- jg ^ /^^^^.^^ operator according to claim 27, wherein 

manded state: and ^^^^ alarm enabler is disposed to continuously enable 

a signal generator for generating an alarm signal in without a preselected time delay said alarm generator after 

response to the conflict indication of said controller. ^^/^ generator has generated an alarm signal, and 

20. A barrier operator for opening and closing a movable 35 ^j^^^ barrier drive has closed said barrier in response 
barrier according to claim 19, further comprising apparatus ^^j^ alarm signal. 

for enabling the alarm signal generator a preselected time ^ barrier operator according to claim 27, further 

interval following closure of the barrier. comprising: 

21. A barrier operator for opening and closing a movable ^ ^^^^-^^ ^^-^^ ^^^-^^^ detector for detecting actual 
barrier according to claim 20, further comprising an 40 motion of said barrier drive and generating a motion 
obstacle detector for optically detecting the presence of an ^i^^^^^j ij^^i^ative thereof: 

obstacle adjacent the barrier and producing an obstacle ^^^^^^ . ^ ^^.^ ^^^^ generator receives the motion signal 

detection signa m response thereto, said obstacle detector generates the alarm signal when the stored barrier 

being inhibited m response to the signal generator for ^^^^^ CLOSED, said down limit detector indicates 

enabling alarm signal generation. 45 said barrier is not at a closed position and said motion 

22. A barrier operator for opening and closing a movable ^^^^^^^^ . ^^.^^^^^ ^^^.^^^ ^^^^.^ ^^^^.^^ ^^.^^ 
barrier according to claim 19, further comprising a barrier A barrier operator according to claim 27, fiirther 
position detection switch for generating a barrier closure comorisine * 

signal when the barrier is substantially closed and providing . i *r *• 

, . , . I. w • ; * • J* ^ command signal receiver for receiving a signal com- 

the barrier c osure signal to the signal generator indicative 50 u - . f *• 

^ , manding said barrier to open, and generating an 

of the fact that the barrier has been closed. indication thereof' and 

23. A barrier operator for opening and closing a movable . ^ . / * . , . 

barrier according to claim 19, further comprising apparatus circuitry for providing an up motor signal m response to 

forenablingthebarrierdrivetosupplyaclosingforcetothe receiver indication: wherem 

movable barrier in response to the alarm signal from the 55 ^^^^ ^^^^^^^ ^"'^^ responds to the up motor signal by 

signal generator for generating the alarm signal. opening said barrier: and 

24. A barrier operator for opening and closing a movable said memory stores a state selected from the set of barrier 
barrier according to claim 23, wherein the barrier drive states, other than the CLOSED state, in response to the 
ceases supplying a closing force after a predetermined time receiver indication. 

interval 60 ^ 8^^<^8^ ^oor operator for opening and closing a 

25. A barrier operator for controlling a movable barrier, garage door comprising: 
comprising: a motor for moving the garage door: 

a down limit detector disposed to indicate whether said a down limit detector, for indicating when the garage door 

barrier is at a closed position or not: is moved to a closed position by said motor: 

memory for storing one of a set of states of said barrier, 65 a timer enabled by the indication from said down limit 

the set of states including a CLOSED state indicating detector that the garage door is closed, disposed to 

said barrier is closed: indicate when a preselected interval has expired: 
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a command signal receiver for receiving a commanded 
state of the garage door; and 

a microprocessor responsive to said command signal 
receiver for causing said motor to move the garage 
door to the commanded state, disposed to cause the 
motor to close the garage door when said timer indi- 
cates the preselected interval has expired, said down 
limit detector indicates the garage door is not closed, 
and said command signal receiver has not received a 
new commanded state. 

34. A garage door operator according to claim 33, further 
comprising: 

a tachometer for detecting rotation of said motor, and for 
providing an indication thereof to said m icroprocessor; 
wherein 

said microprocessor is disposed to cause said motor to 
close the garage door when said timer indicates the 
preselected interval has expired, said tachometer indi- 
cates said motor has rotated beyond a preselected 
threshold, and said command signal receiver has not 
received a new commanded state. 

35. A garage door operator according to claim 33, further 
comprising: 

an optical obstacle detector, for optically detecting the 
presence of an obstacle adjacent the garage door and 
producing an obstacle detection signal in response 
thereto, wherein 

said microprocessor is responsive to the obstacle detec- 
tion signal to cease causing said motor to close the 
garage door 

36. A garage door operator according to claim 33, 
wherein said command signal receiver comprises a radio 
frequency receiver. 

37. A barrier operator for opening and closing a barrier 
comprising: 

a command signal receiver for receiving barrier open and 
barrier close signals directing the opening or closing 
respectively of the barrier; 
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a barrier drive responsive to barrier open and barrier 
close signals for opening and closing the barrier, 
respectively; 

a closed limit detector for sensing the closed state of the 
barrier; and 

a barrier controller responsive to received command 
signals and the closed limit detector for generating an 
alarm signal when the barrier has been in the closed 
position and an attempt is made to raise the door when 
no door open command has been received. 

38. A barrier operator according to claim 37 comprising 
a timer enabled by the closed limit detector for indicating 
that a predetermined period of time has passed. 

39. A barrier operator according to claim 37 wherein the 
barrier drive responds to the alarm signal by applying a 
closing force to the barrier. 

40. A method of controlling a movable barrier for move- 
20 ment between an open position and a closed position com- 
prising: 

receiving barrier movement commands including barrier 
open commands directing opening movement of the 
barrier and barrier close commands directing a closing 
movement of the barrier; 
moving the barrier to the closed position in response to a 

barrier close command; 
sensing that the barrier has been moved to the closed 
position; and 

generating an alarm signal when the sensing step indi- 
cates that the barrier has moved from the closed 
position, and the receiving step does not indicate that 
a barrier open command has been received. 

41. The method of claim 40 comprising directing closing 
movement of the barrier in response to the alarm signal. 


25 


30 


35 


United States Patent [i9] 

Fitzgibbon et aL 


US005780987A 
[11] Patent Nuint)er: 
[45] Date of Patent: 


1 


5,780,987 
JuL 14, 1998 


[541 BARRIER OPERATOR HAVING SYSTEM 
FOR DETECTING ATTEMPTED FORCED 
ENTRY 

[75] Inventors: James J. FitzgibboD. Streamwood; 

John V. Moravec, Willow Springs, both 

of m. 

[73] Assignee: The Chaml^erUin Group, Inc., 
Elmhurst, III. 

[21] Appl. No.: 888^36 ' 
[22] Filed: Jul, 7, 1997 

Related U.S. Application Data 

[63] C(Mitittuati<m of Ser. No. 443,178, May 17. 1995, aban- 
doned. 

[51] iDtCL^ E05F 15/10 

[52] U.S. CI 318M66; 318/16; 318/286; 

318/468; 318/480 

[58] Field of Search 318/16, 264, 265, 

318/266, 286, 466. 467, 468, 469, 480; 

49/25, 26 

[56] References Cited 

U.S. PATENT DOCUMENTS 

Re. 33,873 4/1992 Romano 318/466 X 

4,021,796 5/1977 Fawoett, Jr. et al. . 

4,247,806 1/1981 Mcrcier 318^267 

4;274^27 6/1981 Toenjcs 49/28 


4,328340 5/1982 Matsuoka et al 318/266 X 

4338^53 7/1982 Scott, Jr. 318/266 

4357,564 11/1982 Dcming et al 318/282 

4,360,801 11/1982 Duhame 318/16 

4383^206 5/1983 Matsuoka el al 318/445 

^4,38 6 398 ^ 5/1983 Matsuoka el al 318A266X 

3333^ 9/1983 Yen 318/466 X 

C^^^^^ 4/1986 MaUory . 

< 3^K 2^3 1'^^*^ Mochida et al. , 

4TO87W^^ 1/1987 Schindler 364/400 

4,750,197 6/1988 Denekamp et al. . 

4,847^42 7/1989 Oark et al 318/560 

535436 2/1994 Duhame 318/266 

Primary fjca/nmer— Beolsu Ro 

Attorney, Agent, or F/rrw— Fitch. Even, Tabin & Flannery 

[571 ABSTRACT 

A movable barrier or garage door (^>erator has a barrier drive 
for moving the movable barrier or garage door between open 
and closed positions. Motion of the barrier is detected by a 
tachometer connected to the barrier drive or by upper and 
lower barrier travel limit switches. A test is made to deter- 
naine if the barrier has been commanded to be in a closed 
state and to detennine if a preselected time interval has 
elapsed following closure of the barrier. When both of those 
conditions are present and the door is moved upward with- 
out authorization an alarm signal is generated and can signal 
the barrier drive to ^ply a closing force. The timer prevents 
the barrier from being closed on a person or obstacle during 
normal operation and prevents injury. An obstacle detector 
also prevents unwanted closure on an obstacle. 

18 Claims, 14 Drawing Sheets 
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BARRIER OPERATOR HAVING SYSTEM 
FOR DETECTING ATTEMPTED FORCED 
ENTRY 

This application is a continuation of appiicadon Ser. No. 
08/443.178 filed May 17, 1995, now abandoned. 

BACKGROUND OF THE INVENTION 
The invention relates, in general, to barrier operators and, 
in particular, to a garage door operator including a system 
for detecting when an attempt is made to force open a closed 
garage door. 

Several garage door operator systems are available on the 
market for maintaining a garage door either in a closed (x 
open position. It is clear that the systems ^ouid be relatively 
easy to use and should be able to open the door relatively 
rapidly to allow quick and easy access to the garage. In 
addition, many systems are provided which include 
detectors, pressure detectors and ttie like that sense when the 
garage door is being brought down and the bottom edge of 
the door comes in contact with an obstacle prior to the door 
reaching the fully closed position. These systems are inqwr- 
tant because they prevent the garage door from closing on 
people, pets or small objects and, therefore, prevent personal 
injury and propaty damage. One of the drawbacks of such 
systems, however, is that for some such systems, when the 
door has been closed, if a lifting force is ^lied to the door, 
for instance by an unwanted intruder grabbing the handle of 
the door and attempting to raise it by jacking the door or the 
like, some systerns through a force measurement routine, 
automatically cause the door to be opened, in order to 
prevent what the garage door operator senses might be 
potential harm. Of course, if the person operating the door 
is attcnt^ng to break and enter the garage for nefarious 
purposes and it is important that while the system prevents 
harm, the system also be provided such that the door caimot 
be forced opea if the operator does not want it to be and if 
no persons or property are in danger 

A system available from the Stanley Company provides a 
garage door operator having upper travel limit and lower 
travel limit switches associated therewith. The switches may 
be set or moved so that the limits of travel may be changed. 
In the Stanley systenu for instance, if the door has reached 
a nominal closed position and the operator has its down limit 
switch position changed, the door wlQ actually dynamically 
track changes in the switch position and open or (dose 
according to switch commands. 

Mechanical systems may be avail^le that, in effect jam 
the door dosed; however, once these systems are placed in 
effect, if a person not knowing that the door is down and 
effectively mechanically locked attempts to open the door 
the garage door operator then attempts to lift the door against 
the locking mechanism and the garage door operator may be 
inadvertently damaged thereby or« at the very least, oot open 
the door t)ecause it is locked. 

What is needed then is a system which provides a sensing 
modality for a garage door or other barrier operator which, 
while maintaining all safety features to prevent personal 
injury or property damage due to unwanted closing of the 
door, nevertheless senses when an intruder attempts to open 
tiie door and prevents tfie door from being opened by a 
positive drive force provided by the garage door operator 
motor. 

SUMMARY OF THE INVENTION 

The invention celates, in general, to a barrier system 
operator and, in particular, to a garage door operator whidi 
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while having all safety features for preventing personal 
injury and property damage due to inadvertent closing of the 
garage door, nevertheless provides a positively actuated 
docff closure system which prevents forcing the door once it 
5 has dosed without having detected any objects underneath 
it The system includes a barrier drive including an electric 
motor which may be connected to a l>elt. chain or sctcw 
drive. Means are provided for detecting motion of the 
movable barrier. These means may include a motor 
tachometer, upper and lower limit switches and the like. 
Means are also provided for detecting when a barrier com- 
mand signal has been given to the barrier drive so that when 
a door has been commanded by a radio frequency control, 
the keypad control, indoor wired control or the like to open, 
the door may be automatically opened. The system also 

1^ includes a storage device for storing the commanded state of 
the barrier drive which may be a microcontroller or a 
micrc^rocessor in combination with a memory or some 
other integrated circuit device capable of storing digital or 
analog information. The commanded state is stored and is 

20 then compared in a comparator means with the position 
indicated by the barrier detection. In the event that the 
con^iarison of the barrier state signal and the barrier position 
signal indicates that the system already has been in a 
lowered position, usually for given time intervals, such as 27 

25 seconds and attempt is made to raise the door causing 
unwanted motion of the door when there has been no up 
conunand given, an alarm signal is generated which may be 
passed through electronic and electromechanical logic to the 
door motor causing the door motor to provide thrust to the 

^ door to hold the door in the closed position. 

In the alternative, the system may also provide a signal to 
operate a visual or audio alarm or to call over a telephonic 
or other wired system to a police department or to a security 
service to indicate that Ihe system is being Inroken into. 

It is a principal object of the present invention to provide 
a barrier operatcM" for opening and dosing a movable barrier 
\^ch includes an electronic system for detecting when 
forced entry is being attempted on the carrier and for 
preventing the barrier from being opened. 

^ Other objects of this invention will become obvious t 
one of ordinary skill in the art upon a perusal of ihe 
following specification and daims in light of the accompa- 
nying drawings. 

BRIEF DESCRIPnON OF THE DRAWINGS 

FIG. 1 is a perspective view of an ai^aratus comprising 
a garage door operator and embodying the present invention; 

FIG. 2 is a block diagram of a portion of (he head unit and 
associated controls of the aj^ioratus shown in FIG. 1; 
^ HG. 3 is a schematic diagram showing details of the 
circuit shown in FIG. 2; 

FIG. 4 is a flow chart of a top level flow diagram for the 
apparatus embodying the present invention; 

FIG. 5 is a flow diagram of an upper limit routine; 
55 FIGS. 6A and tiB are a flow diagram controlling travel 
upward; 

FIG. 7 is a flow diagram of a down limit routine; 

FIGS. 8A and 8B are a flow chart of a downward or 
ck>sing movement routine; 
^ FIG. 9 is a flow diart of a barrier dosed routine; and 

FIG. It is a flow chart of an auto-reverse time delay 
routine. 

DETA ILBD DESCRIFnON OF THE 
^ PREFERRED EMBODIMENT 

Refening now to the drawings and especialfy to FIG. 1, 
more specifically a movable banrier door of>efator or garage 
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door operator is generally shown therein and includes a head bandpass filter 114 and analog-to-digital conv«ter provide a 
unit 12 mounted within a garage 14. More specifically, the digital level output signal at a lead 280 which is suopliAd to 
head unit 12 is mounted to the ceiling of the garage 14 and an iiq)ut pin P32 of an 8-bit Zilog microcontrolle^^2^ 
includes a raU 18 extending therefrom with a releasabie microcontroUer 282 may have its mode of opCTation 
trolley 20 attached having an arm 22 extending to a multiple 5 controUcd by a programming or learning switdi 300 posi- 
paneled garage doon 24 pc^ioned for movement along a ^j^^^ ^^^^ 12 and coupled via a 
pairof doorrails 26aiid28 The system includes a hand-held i^^^ 302 to the P26 pin of the microcontroller 282. The wired 
tnmsmitter umt 30 adapted to send signals to an antenna 32 ^^^^^ 43 is connected via the lead 43a to input pins 
positioned on the head umt 12 and coupled to a receiver as ^ ^ microcontroUer 282 has a 4 MHz crystal 
wiU appear hereinafter. An external control pad 34 is posi- ,0 comiected to it to provide clock signals. A force sensor 
tioned on the outside of the garage having a plurahty of 33^ i^^ludes a bridge drcuit having a potentiometer 332 for 
buttons thereon and dispos^ to commum^e via radio ^ ^^^^ ^ potentiometer 334 for setting the 
frequency transmission with the antenna 32 of the head urn respectively connected to inverting terminals of 
12.AjiopUcalemitter42isconnect^^^^ ^ comparator 336 and a second comparator 338. The 
hne 44 to the head unit An optical detector 46 is connected ^,^4^33^ 5,,ds an up force signalTver a line 339a 
via a wire 48 to the head unit 12. comparator 338 sends a down force signal over the line 
The head unit 12 has a wired waU control panel 43 339^ respectively to pins P04 and P05 of the g-bit micro- 
connected to it via a line or wire 43fl, as is shown in FIG. 2. contioUcr 282. Although details of the operation of the 
More specifically, the wall control panel 43 is connected to nucrocontroUer in conjunction with other portions of the 
a charging circuit 70 and a disdiaiging circuit 72 cou^ed via 20 circuit will be discussed hereinafter, it should be appreciated 
respective lines 74 and 76 to a waU control decoder 78. The p^j microcontroller is connected via a 
waU control decoder 78 decodes closures of a plurality of resistor 350 to a line 352 which is coupled to an NPN 
switches 80, 82 and 84 in the wall circui^Tie waU control transistor 354 that controls a Ught relay 356 which may 
panel also includes a light enuttmg diod^^^nnected by a ^^^^^ ^^^^^ ^ j^^^ 358 to a Ught in the head unit or the 
resistor 88 to the Une 43fl and to ground. Switch 80 is die 25 like. Similarly, the pin POOO feeds an output signal on a Une 
command switch, switch 82 is the work Hght switch and 3^^ ^ resistor 362 which biases a base of an NPN 
switch 84 is the vacation switch. Switch closures arc transisto" 364 to cause the transistw 364 to conduct, drawing 
decoded by the waU decoder 78 which sends signals along ^^^^^ ^^^^^^ ^^^^ ^ ^ ^^^y 3^ ^u^j^^g 
lines 90 and 92 to a motor control 94 coupled via motor ^ ^^^^ command to be sent over a Une 96 to the motor 
control Unes 96 to an electric motcr 98 positioned within the 30 95 RoaUy, the P02 pin sends a signal through a Unc 370 to 
head unit. A tachometa- 100 receives a mechanical feed from ^ resistor 372 via a line 374 to the base of an NPN transistor 
the motOT 98 and provides feedback signals on Unes 102 to 37^ connected to control current through a coU of a down 
AxA-f"^^^ *^ controUer. control relay 378 which is coupled by one of the leads to the 

^ ^ The receiver unit also includes an antenn^lMjJcoupled to ^^^0^ 9g to oontarol motion of the motor 98. 

r receive radio frequency signals either froiJ|tffe fix«l RF 35 ^^^^ ^^^-^^^ ^„ ^ 1,^^ UneJ2Ljuidji 

key^d 34 or the h^d-held transmitter 3#. The RF signals ^^^^ line 392 which are coupled to a^^ansfonSi 

are fed to a radio frequency receiver 112 where they arc 3^3 prixnaiy wSaSg 394. The AC is stepped down at 

bulf« ampUfied and suppUed to a bandpass orctiit 114 ^ secondary winding 395 and is fuU wave rectified by a fuU 

whichoutputslowfrequency signdsin feerangeof Hz to ^^^^ 3^^^ ^ appreciated that, in the 

1 kHz. The low frequency si^s are fed to an ana^og-tc^ 40 ^^ernative. a half wave rectififf may also be used, 

digital converter 116 that sends digiUzed code signals to a ^ , ^ ^i. * r n 

raSo controller 118. The radio controUer 118 is also con. ^ f^f capacitors 398 receive the fuU wave 

nected to receive signals from a non-volatUe memory 120 '^^^ fluctuating voltage and remove some transients 

over a non-vdatUe memory bus 122 and to communicate via ^^"^ ^^e voltage supplymg a voltage with reduced fluctua- 

linesl24andl26withlhemotorcontroUer94.Atimerl28 45 Uon to an input of a voltage regulator 400. The ^ 

is also provided, coupled via Unes 130 with the radio re^Utor 400 produces a 5-volt outjHit signal available at a 

controUar; aUne 132 with the motor contioUcr and a Une 134 for ^ Portions of the circuit 

with the waU control decoder 78. A barrier travel Umit Referring now to RG. 4, a top level routine is shown 

detection device 190 includes an up Umit d^ector 190fl and therein which is entered every two milUseconds upon at 

a down Umit detector I90b tto»y nds signals to pins P20 and 50 timing intOTupt in a step 500. Hie routine then enters a 

P21 of the microcontroUer^^Tbe obstacle detectOT comr variety of other routines depending upon the value of a slate 

pdsing the emit^i:42-«mr^^ctc9^6^Dd signals to pins number. When the state number is 2 an limit routine 

P02,aiid«JfofttierniCT^ when an is entered in a step 502. If the state number is 1, a traveUng 

'oEmcle is blocking the pa^^oMfa^^^. up routine is entered in a state 504. If the state is 5. a down 

Referring nowjaJTOTSTAe system shown in FIG, 3 is 55 linut routine is entered in a step 506. If the state is 4, a 

shown th^reiirwi& the antenna 110 coupled to a reactive traveUng down routine is enteied in a stq> 508. If the state 

disddi^etwwk 250. comprised of a pair of series connected is 6, a hanier hatt or stopped in middle routine is cnt^d in 

^dances 252 and 254 and c^tors 256 and 258, which » 510. If the state is 0. an auto-reverse time dday routine 

suppUes an RF signal to the buflfer ampU fi^ 112 having an is entered in a step 512. When any of the aforementioned 

NPN transistor 260 connected to receive th'^^ignal at its 60 routines 502 through 512 are exited, a rchnu step 514 is 

emitter 261. The NPN transistor 260 has a capacitor 262 entered and other portions of code not pertinent to this 

connected to it for power supply isolation. The buffer invention arc executed 

an^Ufier 112 provides a buffered radio frequency output In flie event ttiat die state equals 2, the routine 502 is 

signal on a lead 268. The buffered RF signal is fed to an entered as may best be seen in FIG. 5 wherein the upper Umit 

input 270 which forms part of a super-regenerative receiver 65 switch has indicated that the door has readied the end 

272 having an ou^ut at a Une 274 coupled to the bandpass of its authorized travel the motor is switched off and a 

filter 114 whidi provides ou^ut to a con^>arator 278. The watchdog timer is started in a st^ 514. The work Ught 
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command flag is set in step 516 to toggle the work light on. in FIGS. 8A and 8B. In a step 570. the work light is turned 
In a step 518, a radio command or wall control command on, and if the light had previously been oflf, a delay of 40 
flag is tested for and» if set, the state is set to 4. In a step 52d, milliseconds occurs following which down motor oulput is 
the routine is exiled and return is switched to the step 514. tunied on and the up motor oirtput is turned off. tfie watch- 
In the event that the state has been set equal to 4, in step 518 5 dog is also started. In a step 572, a test is made to determine 
at the next2ntiillisecond interval, control is transferred to the whether the 1 second timer has exceeded 1 second and 
rou e tw. whether the ipm period is indicative of a force limit having 

In the event that the state has been set equal to 1. control been exceeded. If so, indicating that the door is stalled on an 

is transferred to a barrier traveling up a barrier opening obstacle, control is transferred to a step 574. setting a state 

rouune shown in FIGS. 6A and 6B. In a step 522, the work 10 equal to zero and the routine is exited in a step 576. If the 

light is turned on and in the event that the light was off, a door has not been indicated to be stalled by the step 572. 

delay of 40 milliseconds is then provided to turn on die up control is transferred to a step 578 testing the status of the 

motor output, the down motor output is turned off and the down limit input. If it is low, the debounce is increased. If 

hold door closed flag is cleared. In a step 524. after a start it is high, the debounce is decreased In a step 580. die limit 

up delay of 1 second the rpm period of the tachometer is 15 debounce is tested to determine whether it is greater than or 

tested against the look up force and if the rpm period is too equal to 24 milliseconds. If it is, the state is set equal to 5 in 

brief, a state is set to mdicate that the door has stopped in a step 582 and the routine is exited in a step 584. If it is not, 

mid travel. In a step 526. a test is made to determine whether the 27 second time out is decremented and tested to deter- 

the one second timer has exceeded one second and whether niine if it is zero. If it is zero, the state is set equal to zero 

the rpm period is below the set force limit indicating that the 20 in a step 586. In a step 588. a test is made to determine 

door has been halted in an unwanted manner. If it is not, whether the radio or wall control command flag has been set 

control is transferred to a step 528 wherein the state variable and if so, the state is then set equal to 6. In a step 590. as 

is set to 6, foUowing which the routine is exited in a step 530. shown in FIG. 8B, the timer associated with the optical 

In the event that the decision in step 526 is positive, the up detector is tested to determine whether it is greater than 10 

limit input is tested. If the voltage is low, it is increased. If 25 milUseconds and if it is, indicating that an obstacle is 

It IS high, the debounce is decreased. Control is then trans- blocking the light path, the state is set equal to zero to cause 

ferred to a test step 532 to test whether tfie limit debounce the auto-reverse routine 512 to be entered foUowing exiting 

IS greater than 24 milliseconds, it is, the state is set equal ftom this routine. It will be entered on the next interrupt 

to 2 in a step 534 and the routine is exited in a step 536. If which is in less than 2 milliseconds. Control is then trans- 

the limit debounce is less than 24 milUseconds, control is 30 fened to a step 592, testing wheth^ the motor speed 

transferred to a step 540 where a 27 second time out is indicated that the door had been forced upward If it is not, 

decremented and tested for. If the time out is zero, the state the routine is exited in a step 594. If the rpm sensing 

IS set as indicating that the door has stopped in mid travel. indicates ttiat the door has been forced upward a test is made 

A step 542 is executed to test for cither a radio or waU in the step 596 to detennine if the command is stiU vaHd 

connroi command flag having been set and if so. the state is 35 indicating the door is to move upward. If it is not. control is 

set as stop in mid travel. The routine is then executed in a transferred to a stq) 598 setting the state equal to zero which 

step 544. ^ijl cause the door to auto reva*se and move down. Control 

In the event that the state has been set equal to 5, a routine is then transferred to a stq) 600 exiting the routine. 

506 to handle down limits, as shown in FIG. 7, is entered. t« ♦ * ^ * * u u * 1 * ^ 

T« « ec* « u^\A Ar.^ I J • * . J * In the event that the state has been set equal to 6, the 

In a step 55#, a hdd door closed flag IS tested to determine 40 * cia l • mr^ a- * j . • j * 

.u *u •* • . . • ^ . ^ . . ^ ^ ^ routine 510 shown in FIG. 9 is entered. A test is made to 


whether it is set or not If it is not set. control is transferred 
to a step 552 to determine whether the 27 seconds timer has 


determine whether the motor motion indicates that the door 

^. . ^ ^ ,1 . ^. . u . ^ . ^. hasbeenforcedupward. Ifso, aflagissettotumoflPthelight 

TJ^7'V T^" »»1 '""tor » switched off and the watchdog is 

caUflg that thedc^r has safely do«d and did not contact an ^ work light command flag has been set ina step 

l^.fZ.^ ^ f^/" \ T ■! t« whether Ae radio coi^nand or wall 

^^^^^'^L.t^^ m"^^ *'.*'r ^ controlcoimt«ndflaghasbcense»and.ifithas.thesl«leis 

mdicates the door is open and whether the motor has been *k-.* »^ Jr^i^s 

. ^ ^ * t .^^rv "ten set equal to 4 which will cause entry of the traveling 

given enough current or turned on long enough to inx)vldclO a \? « ao ^n. • j • . 

zl^ I T or, 5 . , t- ^ down routine 508. The loubne is then exited in a step 608. 

ipm pulses. In the event that the 27 second clock has not so 

been timed out as indicated by step 552. control is trans- ^ c^^nt the state has been 5^ equal to zero 

ferred to a step 556, switching the motor off, and starting a indicating that an auto reverse is to be oMmnanded. the 

watchdog timer. Control is then transferred to a step 558 to routine 512 is entered in a step 62$, the motor is turned off 
determine if the work light conunand flag has been set and, * watchdog timer is started. In the step 622, the delay 

if it has, the work light is toggled. Control is then transfcncd 55 t""*^ decreased and if 0.5 seconds has expired, the state 
to a step 560, testing for whether there is a radio command set equal to 1 to cause ttie door to travel upward on the 
or wall control command flag. If so, Ac state is set equal to 2 millisecond intorupt. In a step 624, a test is made for 

1 and flie routine is exited in a return step 562. In the event conmumd or wall control command flag being set. 

that the down limit does not indicate that the door is open ^ stopped in middle routine 510 will be entered 

andthemoCorhasbeentumedenoughtogivelOrpmpulses, eo <>n *e next intemipt, The routiiie 512 is then exited in a step 
control is transferred to a step 564 setting the state equal to 

4 and setting the hold doct closed flag. The state equal 4 While there has been illustrated and described a particular 

indicates that the door is to be traveling down, thereby embodiment of the present invention* it will be appreciated 

causing the barrier to close after the 27 second limit has that numerous dianges and modificadons will occur to those 

65 skilled in die art. and it is intended in the j^nded claims 

In the event the state has been set equal to 4 to command to cover all those changes and modificadons which fall 

the door to travel down, the routine 508 is entered as shown within the true spirit and scope of the present inventioit 
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What is claimed is: 

1. A barrier operator for opening and closing a movable 
barrier, cojtiprising: 

a barrier drive; 

means f<xr detecting motion of the movable barrier, 5 
means for detecting when a barrier command signal has 

been given to the barrier drive; 
means f<x storing a commanded state of (he barrier drive; 
means for comparing the commanded state with the 

motion indicated by said barrier motion detection 

means, and for indicating if the motion confUcts with 

the commanded state: and 
means for generating an alarm signal in response to the 

conflict indication of said comparing means. 

2. A barrier operator for opening and closing a movable 
barrier according to claim 1. further comprising means for 
enabling the alarm signal generating means a preselected 
time interval following closure of the barrier 

3. A barrier operator for opening and closing a movable 
barrier according to claim 2. further con^rising means for ^ 
optically detecting the presence of an obstacle adjacent the 
barrier and producing an obstacle detection signal in 
response thereto, said obstacle detection means being inhib- 
ited in response to the means for enabling alarm signal 
generation. 

4. A barrier operator for opening and closing a movable 
barrier according to claim 1, further comprising a barrier 
position detection switch for generating a barrier closure 
signal when the barrier is substantially closed and providing 
the barrier closure signal to the means for generating the 
alarm signal indicative of the fact that the barrier has been 
closed 

5. A barrier operator for opening and closing a movable 
barrier according to claim 1. further comprising means for 
causing the barrier drive to supply a closing force to the 
movable barrier in response to the alarm signal from the 
means for generating the alarm signal. 

6. A barrier operator for opening and closing a movable 
barrier according to claim 5. further comprising means for 
the barrier drive to cease supplying a closing force after a 
predetermined time interval. 

7. A barrier operator foac controlling a movable barrio'. 
con:prising. 

a down limit detector disposed to indicate whether said 
barrier is at a dosed position or not; 

memory means for storing one of a set of states of said 
bairien the set of states induding a CLOSED state 
indicating said barrier is dosed; 

alarm generation means, responsive to the banier state ^ 
stored by said memoiy means and said down limit 
detector* for generating an alarm sig;nal when the stored 
barrier state is CLOSED and said down limit detector 
Indicates said bamer is not at a closed position; and 

aiann enabling means f(s enabling said alarm generation 53 
means a preselected lime interval aitcr said barrier is 
closed. 

8. A barrier operator according to claim 7. wherein said 
alarm enabling means is responsive to an indication from 
said down limit detector (hat said barrier is closed for ^ 
initiating the preselected time intervaL 

9. A banrier operator according to claim 7, funher com- 
prising: 

down motor signal means, for providing a down motor 
signal in re^nse to said alarm signal; and ^ 

a banier drive responsive to said down motor signal for 
closing said barrier. 
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10. A barrier operator according to claim 9. ftirthCT 
comprising: 

obstacle detector for detecting an obstacle to movement of 
said banier. and for generating an obstacle signal in 
response thereto; and 

means for disabling said barrier drive in response to the 
obstacle signal. 

11. A barrier c^ator aocwding to claim 10. wherein said 
obstacle detector comprises: 

an optical light emitter for emitting light; and 
an optical light detector for receiving the light from said 
emitter, and generating a signal indicative of whether 
light is received from said emitter or not. 

12. A barrier operator according to claim 9. wherein said 
alarm enabling means is disposed to continuously enable 
without a preselected time delay said alarm generation 
means after said alarm generation means has generated an 
alarm signal, and after said barrier drive has closed said 
barrier in response to said alarm signal. 

13. A barrier operator according to claim 9. further 
comprising: 

a barrier drive motion detector for detecting actual motion 
of said barrier drive and generating a motion signal 
indicative thereof; wherein 

said alarm generation means receives the motion signal 
and generates the alarm signal when the stored barrier 
state is CLOSED, said down limit detector indicates 
said barrier is not at a closed position, and said motion 
detector indicates motion of said barrier drive. 

14. A barrier operator according to claim 9, further 
con^rising: 

a command signal receiver for receiving a signal com- 
manding said barrier to open, and generating an indi- 
cation thereof; and 

means for providing an up motor signal in response to the 
receiver indication; wherein 

said bairi^ drive responds to the up motor signal by 
opening said barrier; and 

said memory means stores a state selected from the set of 
barrier states, other than the CLOSED state, in response 
to the receiver indication. 

15. A garage door operator for opening and dosing a 
garage door, comprising: 

a motor for moving the garage door; 

a down limit detector, for indicating when the garage door 
is moved to a dosed position by said motor; 

timer means enabled by the indicatiott from said down 
limit detector that the garage door is closed, disposed to 
indicate when a preselected intoval has expired; 

command signal means for receiving a commanded state 
of the garage door; and 

a miaaprooess(nr responsive to said conunand signal 
means for causing said nwtor to move tiie garage door 
to the commanded state. diq>osed to cause the motor to 
close die gar^e door when said timer means Indicates 
the preselected interval has expired, said down limit 
detector indicates the garage door is not closed, and 
said conmiand signal means has not received a new 
commanded state. 

16. Agarage door cpemtor according to claim 15. fuither 
comprising: 

a tachometer for detecting rotation of said motor, and for 
providing an indication thereof to said microprocessor, 
wherein 
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said microprocessor is disposed to cause said motor to 
close the garage door when said timer means indicates 
the preselected interval has expired, said tachometer 
indicates said motor has rotated beyond a preselected 
threshold, and said command signal means has not 
received a new commanded state. 
17. A garage door operator according to claim 15, further 
comprising: 

an optical obstacle detector, for optically detecting the 
presence of an obstacle adjacent the garage door and 


124 


producing an obstacle detection signal in response 
thereto, wherein 
said microprocessor is responsive to the obstacle detec- 
tion signal to cease causing said motor to close the 
garage door. 

18. A garage door operator according to claim 15, wherein 
said command signal means conprises a radio frequency 
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21.04.02.01 



TURN OFF THE MOTOR AND 



KICK THE WATCHDOG 




514 



f 


21.04.02.02 



IF THE WORKLIGHT COMMAND 



FLAG IS SET TOGGLE THE 



WORKLIGHT ^ 



f 

21.04.02.03 

IF A RADIO COMMAND OR A 

WALL CONTROL COMMAND FLAG 

IS SET SET STATE = 4 



> 


21.04.02.04 

RETURN 


520 


Fig. 5 
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21.04.03.01 £22 
TURN ON THE UGHT AND IF THE LIGHT OFF DELAY 40mS THEN 
TURN ON THE UP MOTOR OUTPUT, TURN OFF THE DOWN 
MOTOR OUTPUT. CLEAR THE HOLD DOOR CLOSED FLAG. 


21.04.03.02 524 
AFTER A START UP DELAY OF 1 SECOND TEST THE RPM PERIOD 
AGAINST THE LOOKED UP UP FORCE AND IF THE RPM PERIOD 
IS TOO SHORT SET STATE AS STOPPED IN MID TRAVEL. 


NO 


21.04.03.04 
STATE = 6 

S2& 



21 .04.03.05 
RETURN 

S3S1 


Fig. 6a 


21.04.03.06 S3Q 
TEST THE UP LIMIT INPUT IF 
LOW INCREASE THE 
DEBOUNCE OF HIGH 
DECREASE THE DEBOUNCE 



NO 



21.04.03.08 

Ves ^ 

STATE = 2 



534 


> 



21.04.03.09 


RETURN 



536 
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21.04.03.10 


540 


DECREMENT THE 27 SECOND 
TIMEOUT IF IT IS ZERO SET THE STATE 
AS STOPPED IN MID TRAVEL 


21.04.03.11 


542 


TEST FOR EITHER A RADIO OR A WALL 
CONTROL COMMAND FLAG AND IF SO 
SET THE STATE AS STOPPED IN THE 
MID TRAVEL 


21.04.03.12 

544 

RETURN 



Fig. 6b 
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'21.04.04.01 
IS THE HOLD DOOR' 
CLOSED FUG SET 
? 

NO 

21.04.04.02 
HAS 27 SECONDS PASSED FROM 
SEHINQ DOWN LIMIT STATE? 

552 


YES 


21.04.04.03 
IS THE DOWN UMIT OPEN AND HAS 
THE MOTOR BEEN TURNED ENOUGH 
TOGIVE10RPM PULSES? 


YES 


21.04.04.04 55fi 
TURN OFF THE MOTOR AND 
KICK THE WATCHDOG 


21.04.04.05 
STATE = 4 
SET THE HOLD 
DOOR CLOSED 
5M FLAG 


21.04.04.06 558 
IF THE WORKLIGHT COMMAND FLAG 
IS SET TOGGLE THE WORKLIGHT 


21.04.04.07 5fiQ 
IF A RADIO COMMAND OR A WALL CONTROL 
COMMAND FLAG IS SET STATE = 1 


21.04.04.08 

5£I2 

RETURN 
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21.04.05.01 5ZD 
TURN ON THE LIGHT AND IF THE LIGHT WAS OFF 
DELAY 40mS THEN TURN ON THE DOWN 
MOTOR OUTPUT AND KICK THE WATCHDOG. 


YES 


21.04.05.02 
IS 1 SECOND TIMER >=f 

SECONDS AND RPM 

PERIOD = FORCE UMIT 


21.04.05.05 SZfi 
TEST THE DOWN LIMIT INPUT IF LOW INCREASE 
THE DEBOUNCE IF HIGH DECREASE THE DEBOUNCE 


21 .04.05.03 
STATE = 0 
574 


21.04.05.04 
RETURN 

5Zfi 



21.04.05.07 
STATE = 5 


21.04.05.09 586 
DECREMENT THE 27 SECOND 
TIMEOUT IF IT IS ZERO 
STATE = 0 


21 .04.05.08 
RETURN 
584 


21.04.05.10 5B6 
TEST FOR EITHER A RADIO OR A 
WALL CONTROL COMMAND 
FLAG AND IF SO 
STATE = 6 


Fig. 8a 
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1 

21.04.05.11 

TEST THE PROTECTOR TIMER FOR > 
lOmS AND IF SO SET STATE = 0 
SET PROTECTOR FLAG 




11.04.05.12" 
/AS THERE A RPf 
^FORCED UP TRAVEL IN 
THE PAST? 
592 


YES 


NO 


21.04.05.13 


— > 




RETURN 



594 


21.04.05.14 
<^ IS THE COMMAND ^^NO 


21.04.05.15 

STILL VALID? 

> 

STATE = 0 

^\59fi 




YES 

< 













21.04.05.16 gQQ 




RETURN 
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21.04.06.01 
TEST THE RPM FORCED UP 
FLAG IF SET TURN OFF THE LIGHT. 
TURN OFF THE MOTOR AND 
KICK THE WATCHDOG 


21.04.06.02 

IS THE WORKLIGHT COMMAND 
FLAG IS SET TOGGLE THE 
WORKLIGHT ^ 


f_ 

21.04.06.03 

IF A RADIO COMMAND OR A 
WALL CONTROL COMMAND FLAG 
IS SET SET STATE = 4 

606 


V 


21.04.06.04 


RETURN 



606 


Fig. 9 
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512 


21.04.07.01 
TURN OFF THE MOTOR AND 
KICK THE WATCHDOG 

m 


21 .04.07.02 


DECREASE THE DELAY TIMER 
AND IF THE .5 SECONDS IS UP 
STATE = 1 


i 

21.04.07.03 
IF A RADIO COMMAND OR A 
WALL CONTROL COMMAND FLAG 
IS SET 
STATE = 6 624 


V 


21.04.07.04 


RETURN 



626 


Fig. 10 

[ 


